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Abstract 
 
A major feature affecting the hydrology of the southern hemisphere is the South 
Pacific Convergence Zone (SPCZ); a band of high rainfall extending southeastward from 
the Western Pacific Warm Pool (WPWP). It is a key source of atmospheric water vapor 
and latent heating. While it is clear that the SPCZ plays a fundamental role in Earth’s 
climate, little is known about the patterns and mechanisms responsible for interannual to 
century-scale changes in its position and how it may respond to global climate change.   
This research was focused on developing precisely dated, coral-derived 
geochemical records of SPCZ variability over the last 200 years. A unique regional coral 
network consisting of five coral time-series from Fiji (cores 1F, AB, FVB1, FVB2 and 
16F) and three from Tonga (cores TH1, TNI2 and TF1) was used to investigate the 
reproducibility of coral δ18O and δ13C records to create Fiji and Tonga coral δ18O and 
δ13C composite records for paleoclimatic reconstruction. Using at least three coral δ18O 
records from the same area is sufficient to obtain a statistically reliable signal for climate 
reconstruction. Fiji and Tonga coral δ18O composites at annual resolution are a suitable 
proxy for past sea surface salinity (SSS) variability.  The Fiji coral core δ13C composite 
can be used to reconstruct the oceanic δ13C variability of the dissolved inorganic carbon 
(DIC) reservoir.  The long-term decreasing trend in δ13C Fiji-DIC could be considered a 
representation of the well-known Suess effect. This study discusses interannual, 
decadal/interdecadal and long-term trends in the SPCZ salinity front movements, which 
appear to reflect mostly changes in water mass advection, rather than changes in 
precipitation linked with SPCZ displacement. Fiji and Tonga long term freshening trends 
suggest that the SPCZ is intensifying and/or expanding. The difference in salinity 
between Fiji and Tonga indicates that Fiji is freshening at a more rapid rate than Tonga. 
This study concludes that an intensification of the eastward flowing Subtropical Counter 
Current during the 20th century appears to be bringing relatively colder and saltier waters 
to Tonga; those conditions counterbalance the effects of the warmer and fresher 
conditions induced by the SPCZ expansion. 
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Chapter 2 
 
Figure	  2.1:	  Location	  of	  retrieved	  coral	  cores	  analyzed	  in	  this	  study.	  A)	  Mean	  sea	  surface	  temperature	  contours	  (black	  lines)	  between	  1854	  and	  2009	  (Smith	  and	  Reynolds,	  2004).	  	  B)	  Detail	  of	  locations:	  AB	  (16°49’S;	  179°14’E),	  1F	  (16°49’S	  ;	  179°14’E),	  FVB1	  (17°20’S;	  178°56’W),	  FVB2	  (17°20’S; 178°55’W),	  and	  16F	  (18°19’S; 
178°43’W).	  	  
 
Figure 2.2: Coral δ18O data in ‰ from the 5 Fiji coral cores 1F, AB, FVB1, FVB2 and 
16F. Grey curves are nearly monthly data and black are annual average data. 
 
Figure 2.3: Composite coral δ18O monthly and annual average data in ‰ (black curves), 
made from arithmetic mean of the five Fiji coral cores FVB1, FVB2, 1F, AB and 16F, 
compared to climatic parameters (light grey curves) A) monthly and D) annual average 
SST data centered on 18°S-180°E (Smith et al., 2008); B) monthly and E) annual average 
SSS data centered on 17°S-179°E (Delcroix et al., 2010); and C) monthly and F) annual 
average rainfall data of multiple Fiji rainfall station data (PACRAIN database - http:// 
pacrain.evac.ou.edu). On plot D), E), and F), the error bar represent the analytical error 
(average from analysis of the five coral cores). 
 
Figure 2.4: Top panel: number of coral records included in the Fiji coral core composite. 
Bottom panel: Fiji coral core δ18O composite in ‰ (light grey curve) and the singular 
spectrum analysis (SSA) output (dark grey curve) representing the part of the δ18O 
composite influenced only by variability with frequencies lower than 75 years. The 
dotted line corresponds to the linear regression of the SSA output with time. 
 
Figure 2.5: A) Fiji δ18O composite (black curve) and Fiji δ18O residual curve (various 
shades of grey) obtained by removing the effects of an assumed-linear long-term SST 
vii
increase (0.25, 0.5 and 1°C) from the Fiji δ18O composite. Respective trend lines are 
shown, as are regression slope values; even with the removal of a 1°C SST increase from 
the δ18O trend, the residual slope still indicates a decrease in δ18O.  B) Fiji δ18O residual 
(1°C SST increase removed) (black curve), ERSST data (grey curve), and their respective 
regressions against time.  C) Fiji δ18O residual (1°C SST increase removed) (black 
curve), SSS data (grey curve), and their respective regressions against time. 	  
 
 
Chapter 3 
 
Figure 3.1: Monthly resolution of Fiji coral δ13C data in ‰ from cores 1F, AB, FVB1, 
16F and FVB2. Magnified box A. shows core AB from 1750 to 1800 for a clearer view 
of the seasonal variability. Magnified box B. shows core AB δ13C and δ18O from 1780 to 
1800.  
 
Figure 3.2: Regression equations and their correlation coefficients (r) between annual 
average coral δ13C and coral collection depth (a), and between coral extension rate and 
coral collection depth (b). 
 
Figure 3.3: Centered coral δ13C data (black lines) from the five Fiji coral cores 1F (a), 
AB (b), FVB1 (c), 16F (d), and FVB2 (d), and their respective extension rates in 
millimeters per year (grey lines).  
 
Figure 3.4: Centered annual averaged Fiji coral δ13C composite (solid black line) and its 
95% confidence interval (dotted grey line). 
 
Figure 3.5: Centered annual averaged coral δ13C composite (solid black line). δ13C Fiji-DIC 
(dotted black line) created from centered annual averaged coral δ13C composite with the 
influence of the cumulative growth removed. 
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Figure 3.6: δ13C Fiji-DIC (bottom), reconstructed atmospheric δ13CCO2 (middle) and 
reconstructed atmospheric CO2 concentration (top) time series. Atmospheric δ13CCO2 and 
atmospheric CO2 concentration data are reconstructed data from Antarctic ice core and 
firn samples [Francey et al., 1999]. 
 
 
Chapter 4 
 
Figure 4.1: Slabs 1 and 2 of coral core FVB2-H1 with sampling path. A. Digital image 
B. X-radiographs. 
 
Figure 4.2: Annual average δ18O time series of FVB1 (grey line) and FVB2 (black line). 
Linear regression of FVB1 with time (grey line) for the entire length of the time series.  
Linear regression of FVB2 with time (black line) from 1847 to 1955. 
 
Figure 4.3: Difference in annual averaged δ18O between FVB2 and FVB1, 1F, AB and 
16F (from top to bottom). The difference between FVB2 and the other records begin to 
increase around 1955 (dotted line). 
 
Figure 4.4: Ramp function (heavy black line) fitted to FVB2 time series. 
 
 
Chapter 5 
 
Figure 5.1: A) Annual average Global Precipitation Climatology Project (1979-1992) in 
mm per day (Xie and Arkin, 1997). Orange-red colors indicate greater precipitation. The 
location of the South Pacific Convergence Zone (SPCZ) and Intertropical Convergence 
Zone (ITCZ), as well as the study sites, are labeled B) Study sites in the Republic of Fiji 
and Kingdom of Tonga (grey and black outlined circles) in relation to annually averaged 
sea surface salinity (World Atlas 1994-LEVITUS) (contours in PSU). The SPCZ-related 
ix
salinity front can be seen aligned northeast southwest across the study area near the 35 
p.s.s isohaline. 
 
Figure 5.2: Fiji and Tonga Sea Surface Salinity (SSS) obtained from the monthly gridded 
data with a monthly 1° latitude, 1° longitude resolution [Delcroix et al., 2011]. The lower 
part of the figure corresponds to monthly data Fiji (blue) and Tonga (green) and annual 
average (arithmetic mean) data Fiji (bold blue) and Tonga (bold green). The top portion 
of the figure is SSS difference between Fiji and Tonga with monthly data (light red) and 
annual average (arithmetic mean) data (dark red). 
 
Figure 5.3: Top: Annual average δ18O data in ‰ from five Fiji coral cores, 1F, AB, 
FVB1, FVB2 and 16F. Fiji Composite is the arithmetic average of the 5 Fiji coral cores 
(black line). Bottom: Annual average δ18O data in ‰ from three Tonga coral cores, TH1, 
TNI2, and TF1. Tonga Composite is the arithmetic average of the three Tonga coral cores 
(black line). The mean values from the common periods 1955-1905 (for Fiji cores) and 
2004-1944 (for Tonga cores) were removed to center the time series. 
 
Figure 5.4: A) Coral-derived SSS data (Blue line) and instrumental SSS data (black line) 
from Fiji B) Coral-derived SSS data (Green line) and instrumental SSS data (black line) 
from Tonga. The dotted black lines on both graphs represent the error of the instrumental 
SSS data [Delcroix et al., 2011].  
 
Figure 5.5: A. Top plot: Annual average coral-derived SSS from Fiji (blue) and Tonga 
(green) in SP, Middle plot: Southern Oscillation Index (SOI), Bottom plot: SSS difference 
between Fiji and Tonga (SSSd), a low value indicates a high SSS difference between Fiji 
and Tonga. The yellow rectangles represent the 1970-71 and 1974-74 La Niña events and 
the orange rectangles represent 1982-83 and 1997-98 El Niño events. B. Schematic of the 
position of the salinity front during weak and strong El Niño and La Niña South Pacific 
events. 
 
Figure 5.6: Comparison of ROMS and OFES 0-50 m salinity in the Fiji and Tonga 
x
region (Courtesy of C. Menkes).  Note the complicated current structure in both regions. 
Also note that Tonga is bathed in water originating from the west as part of the 
Subtropical Counter Current (STCC). 
 
Figure 5.7: Top plot: Annual average coral-derived SSS from Fiji (blue) and Tonga 
(green) in SP. Bottom plot: SSS difference between Fiji and Tonga (SSSd), a low value 
indicates a high SSS difference between Fiji and Tonga. The decadal/interdecadal mode 
is extracted from the singular spectrum analyses output (dotted dark red). 
 
Figure 5.8: Top plot: Annual average coral-derived SSS from Fiji (blue) and Tonga 
(green) in SP. Bottom plot: SSS difference between Fiji and Tonga (SSSd), a low value 
indicates a high SSS difference between Fiji and Tonga. Long-term trend  (frequencies 
superior at 75 years) are extracted from the singular spectrum analyses output (dotted 
dark red).  
 
Figure 5.9: Annual average coral δ18O from Fiji (dark blue) and Tonga (dark green) in 
‰. Fiji (light blue) and Tonga (light green) annual average coral δ18O residual (free of a 
0.5°C SST increase), and their respective linear trends. 
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CHAPTER 1: Introduction  
 
 
The number of paleoclimatic studies has increased rapidly during the past decades 
in-part due to the realization that humans may be having a harmful influence on the 
global environment. Modern society appears to be intimately involved in recent climatic 
changes through its greenhouse gas production [IPCC fourth assessment report: Climate 
Change, 2007]. One prevailing difficulty is to determine how global and regional climate 
will evolve during the next few decades and centuries. A particular region of interest is 
the Pacific Intertropical Convergence Zone (ITCZ) and its most prominent spur, the 
South Pacific Convergence Zone (SPCZ). The response of these convergence zones to 
global climate change is of high interest due to their impacts on tropical rainfall and the 
export of moisture from the tropics. Interannual to long-term changes in the position of 
these convergence zones often results in severe droughts or flooding in many equatorial 
nations. In order to predict their position in the context of future climate evolution, a 
better understanding of the processes that govern their past and present movements is 
needed. The Republic of Fiji (~ 16°S, 179°E) and the Kingdom of Tonga (~20°S, 175°W) 
are located on the southern edge of the SPCZ, a key location for studying its variability.   
The imprint of climatic and oceanographic evolution can be found in 
environments, such as coral reefs. Coral reefs are not only spectacular and diverse marine 
ecosystems, but they are also important sources of climatic information. Massive reef-
building corals have specific characteristics that make them an ideal tool for creating 
continuous high-resolution reconstructions of tropical ocean climate variability. One of 
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the most important advantages of massive corals is their resistance to mechanical 
breakages and erosion, which allow them to form colonies several meters high. Porites is 
the most widely used genus in studies using massive corals from the Pacific Ocean. Its 
growth rates range from a couple millimeters to 3 cm per year, depending on the colony, 
which could provide annual to sub-annual resolution. The combination of high growth 
rates and their long life spans allows for the preservation of continuous geochemical 
records in their skeletons, ranging from several decades to several centuries in length. 
Coral colonies are formed of communal polyps, which live in symbiosis with 
zooxanthellae. Massive scleractinian corals incorporate geochemical tracers such as 
oxygen and carbon isotopes into their aragonite skeleton during their calcification 
process; these geochemical tracers reflect local and regional environmental conditions 
[see reviews by Gagan et al., 2000; Cole, 2003; Felis and Pätzold, 2003; Corrège, 2006; 
Grottoli and Eakins, 2007].  
Coral skeletal geochemical tracers such as oxygen and carbon isotopic ratios, 
18O/16O (δ18O) and 13C/12C (δ13C) respectively, can be used to reconstruct changes in 
environmental conditions with time. In a natural archive such as coral skeleton, the 
relative abundance of one isotope over the other can be calibrated against instrumental 
climatic parameters to reconstruct past climatic conditions of a region. Variations in 
18O/16O and 13C/12C are very small, thus in order to have quantifiable values, these ratios 
are compared to a standard, the Pee Dee Belemnite (PDB).  δ18O = [ (18O/16Osample / 
18O/16Ostandard) -1 ] x 1000 and δ13C = [ (13C/12Csample / 13C/12C standard) -1 ] x 1000. δ18O in 
coral skeleton is influenced by changes in δ18Oseawater and, is also temperature dependent. 
δ18Oseawater is related to global ice volume on orbital and glacial-interglacial timescales, 
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and to salinity variations (local signal) on shorter time scales. Generally coral records are 
generated at high resolution (seasonal to interannual), thus the ice volume effect can be 
neglected; consequently δ18Ocoral is generally thought to be only a function of temperature 
and salinity. In regions where sea surface temperature and/or sea surface salinity are 
relatively stable over time, δ18Ocoral can be used as a record of salinity and/or temperature, 
depending on which parameters is more variable. Usually, SST and SSS have an 
additional effect on coral δ18Ocoral. While coral skeleton δ18O has been widely used as a 
paleo proxy, influences of kinetic and metabolic effects on coral δ13C	  have made the 
interpretation of this proxy more complex. Nevertheless, coral δ13C	  variability has been 
attributed to changes in the isotopic composition of the dissolved inorganic carbon (DIC) 
reservoir. Variation in δ13C	  with time can give information on DIC variation and could 
possibly help constrain the timing of oceanic uptake of atmospheric CO2.  
 
Most of the published paleoreconstruction studies are based on single archive 
records. Following the tree ring community approach, recent coral-based studies have 
stressed the idea of using a network of coral records collected from a given site [Tudhope 
et al., 1995; Gagan et al., 1998; Linsley et al., 1999, 2006, 2008; Lough, 2004; Delong et 
al., 2007]. A coral core composite would most likely provide information about regional-
scale variability and filter out site-specific influences.  
The main objective of this thesis is to develop a network of coral core δ18O and 
δ13C records from the Fiji and Tonga area in order to assess their potential for 
reconstructing the climate variability of the respective area since the mid-1800s. During 
the April 1997 and November 2004 missions, Braddock K. Linsley and his team 
3
collected multiple coral cores from the South Pacific region. Among them were cores AB 
and 1F from Fiji, and cores TNI2 and TH1 from Tonga. These cores were analyzed, then 
published by Linsley et al., [2004, 2006 and 2008]. Three more Porites coral cores from 
the Fiji area, FVB1, FVB2 and 16F, and one more from the Tonga area, TF1, were 
analyzed for the purpose of this thesis. 
Chapter 2 assesses the number of records needed to obtain a robust signal by 
using a similar method to the one developed by the tree ring community. The comparison 
between single records and a composite reconstruction will be presented in order to 
demonstrate the advantages of using a coral composite. Chapter 3 discusses the use of a 
Fiji δ13C composite for the interpretation of δ13C variability of the DIC in the Fiji region, 
and its potential use for estimating the Suess effect and atmospheric CO2 uptake. Chapter 
2 and 3 highlight a peculiar record, coral core FVB2. Possible causes of this coral 
record’s peculiarities are explored in Chapter 4. This chapter also determines if any 
portion of the FVB2 record could be recovered for its inclusion in the Fiji coral 
composite. Chapter 5 focuses on the use of both Fiji and Tonga composites to reconstruct 
SPCZ variability over the Fiji and Tonga area. A comparison of the Fiji and Tonga 
composites is used to determine the displacement of the SPCZ salinity front since the 
mid-1800, as well as possible changes in oceanic circulation.  
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CHAPTER 2: Fiji Coral	  δ18O Network: A Replication Technique to Reconstruct the 
Last Two Centuries of Hydrologic and Climatic Variability in the Southwestern 
Pacific 
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Abstract 
Coral-based climate reconstructions typically use only one coral record to perform a 
modern calibration with instrumental climatic data. The replication method such as the 
one utilized by the dendrochronology community has not been routinely practiced in part 
due to the amount of time and resources involved in processing coral cores. We have 
generated a unique regional coral δ18O network consisting of five coral derived δ18O 
time-series from different regions of Fiji (cores 1F, AB, FVB1, FVB2 and 16F) to create 
a composite record and determine the minimum number of replicates needed for 
improving the reliability of paleo-reconstructions. To obtain a robust signal when 
utilizing 2 (3, 4) records, the r value for between-core least squares correlation should be 
≥0.77 (≥0.65, ≥0.54) and ≥0.64 (≥0.45, ≥0.27) for monthly and annual average data, 
respectively. We argue that using at least three coral records from Fiji was statistically 
sufficient to obtain a reliable signal for climate reconstruction. The coral core composite 
presents stronger correlation coefficients with instrumental climate data than individual 
cores. While sea surface temperature (SST) variability is driving the seasonal δ18O 
variation in these Fiji corals, annual average δ18O is more closely correlated to sea 
surface salinity (SSS) variability as previously reported for the Fiji region. Nevertheless, 
no significant relationship between rainfall and either δ18O or the SSS signal is observed. 
This study also highlights the influence of both SST and SSS on the last two centuries 
δ18O decreasing trend.  We conclude that Fiji coral δ18O appears to be recording changes 
in water mass advection rather than changes in precipitation linked with SPCZ expansion 
and/or intensification. 
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1. Introduction 
Due to the limited availability of oceanographic data in the South Pacific Ocean, 
coral-based climate reconstructions provide essential information for extending the 
instrumental record back in time. During calcification, massive scleractinian corals 
incorporate geochemical tracers such as oxygen isotopes into their aragonite skeleton. 
The oxygen isotopic ratio (δ18O) in corals has been one of the primary tracers most often 
measured. Previous studies have demonstrated that the δ18O of coral skeletal aragonite is 
primary related to two variables: water temperature and the isotopic composition of 
seawater (linearly related to salinity variability over the time scales studied here) at the 
time of calcification [e.g. Epstein et al., 1953; Kim and O’Neil, 1997; Cole and 
Fairbanks, 1990; Fairbanks et al., 1997]. However, extracting paleoclimatic information 
from massive scleractinian coral aragonite skeletons continues to have uncertainties 
mainly related to the exact environmental significance of the geochemical tracers utilized. 
Most commonly, only one coral record is used to perform a modern calibration between 
the most recent portion of the coral’s geochemical record and regional and/or local 
instrumental climatic parameters. As pointed out by Lough [2004] and Grottoli et al. 
[2007], among others, caution should be exercised when extrapolating a single coral 
isotope record to reflect basin-scale processes.  The regional-scale significance of coral-
based climate reconstructions can be assessed through replication of the coral 
geochemical records at multiple sites [Hendy et al., 2007]. Previous coral replication 
studies addressed the idea of using a network of corals, an approach commonly used in 
tree ring studies [Tudhope et al., 1995; Gagan et al., 1998; Guilderson and Schrag, 
1999; Linsley et al., 1999, 2006, 2008; Lough, 2004; Stephans et al., 2004; DeLong et 
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al., 2007]. For coral studies, replication has not been routinely practiced due to the 
amount of time and resources involved in processing coral cores. The goal of this study is 
therefore to determine a suitable number of records needed to obtain a significant 
resolution while also conserving temporal and monetary resources following the 
approach of DeLong et al. [2007]. The availability of multiple century-old coral cores 
from different sites in the Fiji islands permits the establishment of a network of Fiji coral 
δ18O time series. 
This article has three main objectives: 1) to attempt to determine the number of 
replicate coral δ18O records needed to produce a significant paleo-reconstruction based 
on methods currently used in dendrochronology, 2) to establish calibration equations 
using individual coral cores and composites of coral cores against climatic data (sea 
surface temperature (SST), sea surface salinity (SSS) and rainfall) and compare them to 
each other, and 3) to present a composite coral δ18O reconstruction from the Fiji region 
over the last two centuries and discuss its paleoclimatic significance. 
 
2. Materials and Methods 
2.1. Coral Collection and Sampling 
Five coral cores from different regions of Fiji were utilized in this study (Figure 
2.1).  In April 1997, a coral core (designated 1F) was retrieved from a Porites lutea 
colony growing at a depth of 10 m in the middle of Savusavu Bay on the south side of the 
island of Vanua Levu, Fiji (16˚49’S, 179˚14’E). In December 2001, a second P. lutea 
colony was cored in Savusavu Bay about 200 m from the coral colony where core 1F was 
recovered. Results from these two cores have been previously published [Linsley et al., 
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2004; 2006; 2008].  In November 2004, two P. lutea coral colonies were cored near Susui 
Village on Vanua Balavu (designated cores FVB1 and FVB2). Core FVB1 was collected 
in an open lagoon north of Susui village on the east side of an exposed reef (17° 
20.055’S; 178° 56.743’W) in 6 m water depth at the top of the coral. Core FVB2 was 
collected in the lagoon east of Susui village (17°20.462’S; 178°55.716’W) in 1 m water 
depth at the top of the coral. This colony had a partially dead top at the time of sampling 
and showed evidence of distressed growth in the upper ~30 cm of skeleton. The last coral 
core used in this study came from Aïwa Island, South of Lau Group (18°19.21’S; 
178°43.01’W) and was retrieved by the Institut de Recherche pour le Dévelopement 
(IRD) during the Paleofiji cruise in June-July 1998. This study does not include coral 
data from Yasawa, Fiji [LeBec et al., 2000] due to its location on the western edge of Fiji. 
The Yasawa area appears to be influenced by a different oceanic circulation pattern 
compared to eastern Fiji where our coral cores are from. Eastern Fiji is under the 
influence of the westward-flowing South Equatorial Current (SEC), while Yasawa, in the 
western Fiji, is bathed by an eastward flowing current [C. Menkes, per. comm]. This 
would explain the observed disparities between Yasawa coral δ18O and eastern Fiji coral 
δ18O at interannual and interdecadal timescales [Juillet-Leclerc, 2010].  
The cores used for this study were cut into ~7-mm-thick slabs with a modified tile 
saw. The slabs were X-rayed with an HP cabinet X-ray system at 35kV for 90 seconds 
and the X-ray negatives were scanned to generate X-ray positives. Density bands and 
growth axes were visible on the X-ray positives, which allowed us to determine the 
sampling tracks and identify possible diagenesis. Prior to micro-sampling, the slabs were 
cleaned in deionized water in an ultrasonic bath for 30 minutes and then cleaned with a 
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high-energy (500W, 20kHz) probe sonicator, also in a deionized water bath, for 
approximately 10 minutes on each slab face. The dried slabs were sampled using a low-
speed micro-drill with a 1-mm-round diamond drill bit along the maximum growth axis 
in tracks (U-shaped groves) parallel to corallite traces as identified in X-ray positives. A 
~3-mm-deep by ~3-mm-wide groove was excavated at 1 mm increments.  
2.2. Stable Isotope Analysis 
 Approximately 100µg of coral powder per sample was dissolved in ~100% H3PO4 
at 90ºC in a MultiPrep sample preparation device, and the generated CO2 gas was 
analyzed by a Micromass Optima gas-source triple-collector mass spectrometer in the, 
Stable Isotope Ratio Mass Spectrometry (SIRMS) Laboratory at the State University of 
New York at Albany. Every 1-mm sample in the first 14 years of growth (200 samples) 
was analyzed, followed by analyzing samples from every-other 1-mm below this interval. 
The every-other 1 mm analysis resolution (about 6 to 7 samples per year) was proven to 
be a sufficient sampling resolution to capture the full annual range of δ18O variability in 
massive Porites corals [Quinn et al., 1996]. For every 8 samples (16 samples below 200 
mm), a replicate sample was analyzed. The average difference in δ18O between duplicate 
analyses of 874 samples (all coral cores included) was 0.046‰. Samples of international 
standard NBS-19 were interspersed every ~10 samples. The average δ18O and standard 
deviation of 1,471 samples of NBS-19 (all coral cores included) was -2.204‰ ± 0.033‰. 
2. 3. Chronology 
 In this study, density bands for the corals are not always distinct at every interval 
in a particular core. Thus, counting the number of growth bands is ineffective in making 
an accurate chronology [Knutson et al., 1972]. However, the clear annual cycle in the 
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mm-scale δ18O data from Fiji Porites allows for the construction of an accurate down-
core chronology (see Linsley et al., 2004 and 2006). The lightest (most negative) δ18O 
value in each seasonal cycle was attributed to the warmest month of the year and the 
heaviest (most positive) value to the coldest. Since the corals were alive when they were 
drilled, the top age is assumed to represent the day of collection. The first several 
millimeters of the coral core is the growth tissue layer that is known to have anomalous 
δ18O, thus the time series for each core begins a couple months prior to this date. The top 
age is August 2004 for FVB1, November 2001 for AB, May 1997 for 1F, and October 
1998 for 16F. The chronology for FVB2 begins in January 2000 due to the presence of an 
anomalous growth pattern at the top possibly due to its extremely shallow depth habitat 
or the partially dead top of the colony. 
Slab breaks and changes in the sampling track on a coral slab can present major 
issues for the chronology. However, since the slab breaks in these Fiji coral cores do not 
present any time gaps and overlapping measurements were done at each sample track 
change, the data do not appear to contain any missing or overlapping years. FVB2 
presented a peculiar growth pattern on slab #5. Therefore, this slab was not analyzed. 
Cross chronology fitting between FVB1 and FVB2 allowed to us determine the complete 
FVB2 chronology for the section below slab #5.  
Depths on the data file were transformed to years using the “Ager” software in the 
ARAND software package [Howell et al., 2006].  Ager assigns ages to specific depth 
increments using an age model with depth-age relationships.  In this case we used two 
anchor points per year based on the annual δ18O cycle (SST maximum and minimum). 
The age assignments were then linearly interpolated into monthly intervals using “Timer” 
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(also part of ARAND) in order to generate time series for statistical analysis. The timing 
of major ENSO events was used to verify the chronology back into the mid-1800s [also 
see Linsley et al., 2004, 2006]. The chronologies for cores 1F and AB are the same as 
presented in Linsley et al. [2006, 2008]. 
2.4. Study Area Description 
The Fiji archipelago is located on the southern edge of the Western Pacific Warm 
Pool (WPWP) which is a region characterized by the warmest SSTs in the open ocean 
(>28°C). The seasonal variation in surface ocean conditions around the Fiji area consists 
of high SST during the austral summer, with February being the warmest month 
(~28.3°C), and annual minimum SST during the austral winter, with August/September 
being the coolest months (~25.3°C) [Vincent, 1994; Gouriou and Delcroix, 2002; 
Vincent, 1994]. Rainfall reaches its maximum during the austral summer. The annual SSS 
signal is irregular with a poorly defined minimum in March (~35.1 SP) and an equally 
non-distinct maximum in September (~35.4 SP) [Gouriou and Delcroix, 2002; Linsley et 
al., 2006]. The salinity unit used is the Practical Salinity Unit (SP) which is essentially a 
measure of the conductivity of seawater. When looking at the interannual variability, 
represented by El Niño Southern Oscillation (ENSO) events, the amplitudes of the 
interannual signals in SST and precipitation in this region are an order of magnitude less 
than the amplitude of the seasonal cycle, whereas for SSS, the interannual signal of 1 to 
1.5 SP has double the amplitude of the seasonal signal [Le Bec et al., 2000; Gouriou and 
Delcroix, 2002; Linsley et al., 2006]. This pattern is due to the key role that the South 
Pacific Convergence Zone (SPCZ) plays on oceanographic variability in this area. The 
SPCZ is the largest and most important spur of the Inter Tropical Convergence Zone. It is 
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a zone of maximum precipitation and low SSS that extends from the WPWP 
southeastward toward French Polynesia [Vincent, 1994; Folland et al., 2002]. At the 
southeastern edge of the SPCZ, a salinity front separates the low-salinity waters under the 
SPCZ influence from the high-salinity waters of the south-central Pacific gyre. Tracking 
the displacement of this salinity front can help constrain the spatial movements of the 
SPCZ over time. During the austral winter and/or the warm phase of ENSO (El Niño 
event), the SPCZ migrates to a more northeast position, and the salinity front moves 
westward, which leaves Fiji drier, saltier and cooler. During the austral summer and/or 
the cold phase of ENSO (La Niña event), the opposite occurs; the SPCZ migrates to a 
more southwestern position, and the salinity front moves to a more eastward position, 
leading to wetter, fresher and warmer conditions in the Fiji area. [Vincent, 1994; Salinger 
et al., 1995, 2001; Delcroix, 1998; Gouriou and Delcroix, 2002].  
The Interdecadal Pacific Oscillation (IPO) phenomenon influences the climatic 
conditions on longer timescales in the Fiji archipelago. The IPO is the Pacific-wide 
manifestation of the Pacific Decadal Oscillation (PDO) with as much variance in the 
Southern Pacific, from the Fiji area to 55°S, as in the Northern Hemisphere subtropics 
[Mantua et al., 1997; Power et al., 1999; Folland et al., 2002; Parker et al., 2007]. The 
SPCZ tends to move northeast during the warm phase of both oscillations (Positive IPO 
and PDO, and Negative SOI – El Niño event). Conversely, the SPCZ tends to move 
southwest during the cold phase of both oscillations (Negative IPO and Positive SOI – La 
Niña event) [Mantua et al., 1997; Power et al., 1999; Pierce et al., 2000; Salinger et al., 
2002; Folland et al., 2002]. 
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3. Results and Discussion 
An offset in mean δ18O values previously observed in several other replicated 
coral records [Tudhope et al., 1995; Linsley et al., 1999, 2004, 2006, 2008; Cobb et al., 
2003] also exists in the five coral δ18O time series presented here (Table 2.1). The 60-
year common period (1937-1997) mean δ18O values are -5.12‰ for 1F, -4.68‰ for AB, -
5.13‰ for FVB1, -4.90‰ for FVB2, and -4.79‰ for 16F. To facilitate comparison 
between the different time series, some studies centered the data by removing the 20th 
century mean value [Linsley et al., 2006, 2008]. The goal of this study is to average those 
time series in one composite, therefore the time series were not centered. Despite their 
mean offset (Table 2.1), all five Fiji coral δ18O time-series, show similar temporal 
variability (Figure 2.2). The correlation coefficients between the different records (Table 
2.2) range from r=0.55 to 0.84 for monthly data, and from r=0.14 to 0.84 for annual 
average data. All of the correlation coefficients are significant at 99% following the 
Pearson’s product-moment correlation coefficient table, with the exception of one core. 
The lower correlations involve coral core FVB2. This coral colony was growing in very 
shallow water (1 m at low tide) with a partially dead top. Some sections of the upper ~0.3 
m of the coral core FVB2 were overly porous and slightly discolored. Although, FVB2 
δ18O data contain a very distinct seasonal pattern, it is clearly the least well correlated 
with other coral data as well as climatic parameters (Table 2.2). This indicates that the 
upper ~30 years of skeletal growth in this colony is altered in some way. However, 
despite some site-dependent variations among the other four coral colonies, δ18O 
variability at both seasonal and interannual time-scales is essentially the same over the 
entire Fiji region. This agrees with previous studies demonstrating good reproducibility 
14
between coral colonies in one area [Wellington et al., 1996; Linsley et al., 1999, 2004, 
2006, 2008; Watanabe et al., 2002; Stephans et al., 2004; DeLong et al., 2007]. 
3.1 Coral Inter-Colony Replication Approach 
 Our approach consists of using a network of five coral time-series (Table 2.1) to 
determine the number of replicates needed to increase the signal-to-noise ratio (SNR) for 
the purpose of improving the reliability of paleo-reconstructions. This approach has been 
extensively applied in tree ring studies and has been advocated for in coral studies 
[Linsley et al., 1999, 2008; Lough 2004; Stephans et al., 2004; Cobb et al., 2003, 2008; 
DeLong et al., 2007].  In dendroclimatology, the expressed population statistic (EPS) 
described by Wigley et al. [1984] is used to determine the number of records (N) required 
to produce an average (composite) with an acceptable signal to noise ratio (SNR) for the 
calculated mean interseries correlation coefficient (r).  
 EPS   =   N(r)   N(r)   +   (1− r)                                         SNR = N r (1− 𝑟)   
 The EPS values obtained in this study range from 0.82 to 0.94 (Table 2.3). For 
dendroclimatologists using annual data, the acceptable EPS was arbitrarily set to ≥0.85 
by Wigley et al. [1984]. In this study, we are evaluating both monthly and annual average 
data, thus another EPS threshold will be set to ≥0.90 to indicate an acceptable EPS value 
for monthly data. The closer to one the EPS value is, the stronger is the signal [Wigley et 
al., 1984; Briffa et al., 1995].  DeLong et al. [2007] applied the EPS approach to multiple 
coral Sr/Ca records from New Caledonia for monthly and annual average data. In both 
instances, the use of N=3 records was found to be sufficient to produce an EPS ≥0.85. In 
the present study EPS(aver), the minimum number of coral records needed to produce an 
acceptable EPS (EPS ≥0.90 for monthly data and ≥0.85 for annual average data) is N=3 
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(Table 2.3).  
 However, by looking at EPS and SNR values for composite reconstructions using 
all possible Fiji core combinations (see Table 2.3) it is clear that the addition of core 
FVB2 lowers the r, EPS and SNR values when it is included in both monthly and annual 
average composite reconstructions. FVB2 δ18O variability does not appear to be 
consistent with the other cores, particularly in the last 40 years of the record (~1958 to 
2000). This lack of consistency between cores is also present in the δ13C data. Coral cores 
1F, AB, FVB1 and 16F present a general decreasing trend toward the 20th century while 
FVB2 coral δ13C data are increasing [Dassié et al., in prep and see Chapter 3]. Further 
study should help determine the cause of the disagreement between FVB2 and the other 
Fiji cores. The shallowness of the coral colony and the anomalous skeletal structure in the 
top 30 cm may be responsible for the observed discrepancy. Additional geochemical 
proxies, such as trace elements, should also give further insight into this discrepancy and 
help determine the portion of data presenting poorly correlated signals. Once the irregular 
portion of the core is identified and removed, new statistical tests will be performed, and 
FVB2 will be added to the Fiji coral composite. 
 This network of five coral δ18O time-series from Fiji could be used as an example 
on how to differentiate a anomalous record and what criteria should be used to exclude a 
time series (or at least a part of it) from the composite. Based on this study, a coral core 
composite is considered significant when its EPS values are ≥0.90 for monthly and ≥0.85 
for annual average data. The EPS is dependent on both r and the number of coral records 
used. To obtain a robust signal when exploiting 2 (3, 4) records, the r value must be 
≥0.77 (≥0.65, ≥0.54) and ≥0.64 (≥0.45, ≥0.27) for monthly and annual average data, 
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respectively. When a record is added to a composite, both the r and the EPS values 
should increase. However, if the r  or the EPS does not increase with the addition of a 
particular time-series, as it is the case for FVB2, it can be assumed that the newly added 
record is anomalous. The cause of this anomaly should be studied in more detail (look for 
sign of diagenesis, peculiar growth pattern, etc.) and a decision should be made 
concerning whether or not to include this record in the composite. 
 Our results validate the DeLong et al. [2007] finding where an N=3 is statistically 
significant as long as an EPS of greater than 0.85 is achieved following the criteria of 
dendrochronology studies. Using this criterion, core FVB2 was not included in our Fiji 
coral composite. The coral core composite used for the rest of this paper includes 4 coral 
records from the Fiji area: cores 1F, and AB (both from Savusavu Bay), core FVB1 from 
Vanua Balavu atoll, and core 16F from Aiwa Island. 
3.2. Coral Geochemistry and Climatic Variability 
 Instrumental SST data were obtained from NOAA	  NCDC	  ERSST, which 
encompasses extended reconstructed global SST data based on the Comprehensive Ocean 
Atmosphere Data Set centered	  on	  18°S-­‐180°E	  (LDEO Climate Data Library: 
http://iridl.ldeo.columbia.edu/SOURCES/.NOAA/.NCDC/.ERSST/.version3/.SST/)	  [Smith	  
et	  al.,	  2008]. These data have proven to be suitable for regions in which local 
instrumental data is otherwise unavailable. The SSS data, centered	  on	  17°S-­‐179°E,	  came	  from	  Delcroix	  et	  al.	  [2011],	  and	  the	  rainfall	  data	  are	  monthly averages from 
multiple Fiji weather stations (PACRAIN	  database	  -­‐	  http://	  pacrain.evac.ou.edu). 
 Strong relationships between coral δ18O, SST, SSS and rainfall are observed (see 
Table 2.2). As expected, the coral core composite (made from the arithmetic mean of the 
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four Fiji coral cores 1F, AB, FVB1, and 16F) has higher regression coefficients with 
climatic parameters than do the individual cores (Table 2.2).  The regression statistics 
summarized in Table 2.2 indicate that SST variability is the main factor driving sub-
seasonal δ18O data and the annual cycle (R2=0.66), while annual average δ18O is more 
closely correlated to SSS variability (R2=0.70). This result is similar to those found in 
previous coral studies in this region [LeBec et al., 2000; Linsley et al., 2004, 2006, 2008]. 
Both δ18O and SST have large amplitudes and regular seasonal patterns (Figure 2.3A). 
The regression of the monthly resolved δ18O record against SST yielded the following 
equation: 
   δ18Ocoral = -0.137 SST - 1.257     R2= 0.66      (1) 
The slope of the δ18O-SST relationship is in the lower end of the range of published 
estimates for Porites corals, which span from -0.10 to -0.24‰/°C [Weber and Woodhead, 
1972; Wellington et al., 1996; Gagan et al., 1998; LeBec et al., 2000; Juillet-Leclerc and 
Schmidt, 2001; Chiang et al., 2010]. This lower coral δ18O-SST slope is most likely 
related to a reduced thermal component in favor of large influence of SSS and possibly 
rainfall on coral δ18O, as pointed out by Chiang et al. [2010] for other sites. The weak but 
significant seasonal cycle in SSS, which often freshens by ~0.3 SP during the cooler part 
of the year in Fiji (where the average seasonal SST cycle has an amplitude of 5-6°C), 
would also have the effect of slightly dampening the expected temperature effect on 
seasonal coral δ18O variability. Annual average SST amplitude is small (0.87°C) 
compared to the seasonal amplitude (5-6°C) (Figures 2.3A and 2.3D). However, annual 
average SSS and δ18O have similar amplitudes and hold the following relationship: 
   δ18Ocoral = 0.371 SSS – 18.00    R2= 0.70      (2) 
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This regression slope is slightly lower than other slopes calculated for the Fiji area. LeBec 
et al. [2000] estimated the regression slope at s=0.428±0.020 and Delcroix et al. [2011] 
reported that the δ18Osw and SSS regression was 0.58 for their coral core. In both studies 
the authors used only one coral record to establish their equation, thus the site-specific 
environment could have influenced the relationship between SSS and δ18Ocoral. Our 
results were derived by completing a calibration with a composite record (four records 
from three locations around Fiji).  Thus, this calibration should be more representative of 
regional, rather than local variability. The use of annual average data instead of smoothed 
monthly data might also have decreased the slope of the regression. 
It is important to note that no strong correlations are observed between coral δ18O 
and rainfall for annual average data. Moreover, correlation of monthly SSS and rainfall 
equaled to 0.12 (Table 2.2). This result supports the conclusions of Gouriou and Delcroix 
[2002] and indicates that SSS in this region is also influenced by water mass advection 
and not just precipitation. 
3.3. Interpretation of Long-term coral δ18O Variability Over the Last two Centuries 
(1850-2004) 
 The entire coral δ18O composite is represented in Figure 2.4 as well as the number 
of records that it includes over time. An interannual pattern as well as a long-term trend 
of decreasing δ18O is observed in this time-series. In order to quantify the decrease 
in δ18O, Singular Spectrum Analysis (SSA) was used to remove interannual to 
interdecadal modes of variability. A detailed description of this technique and its 
paleoclimate utility is explained by Vautard and Ghil [1989], and Vautard et al. [1992]. 
SSA parameters were set to keep only the part of the time series influenced by modes of 
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variability lower than 75 years (an arbitrary number often used as a threshold of long-
term trend estimations). The long-term secular trend in Fiji composite δ18O shows a 
~0.4‰ non-linear decreasing trend from 1780 to 2004 (Figure 2.4). The trend is rather 
constant from 1780 until the early 1900s, then it is interrupted by a period of plateau; this 
period lasted for nearly 70 years. The slope then increases beginning in the 1970s 
towards the present. The stable oxygen isotopic composition of coral (δ18Ocoral) is 
dependent upon temperature and δ18O of seawater (δ18Osw). On short time scales, as is 
this study, δ18Osw is related to local salinity variations. Coupling δ18Ocoral to a potentially 
independent temperature tracer such as the Sr/Ca ratio theoretically allows for the 
calculation of δ18Osw, and hence the isolation of paleo SSS data. In the absence of Sr/Ca 
measurements for several cores of this study (FVB1, AB, and 16F) it is not possible to 
convincingly separate the influence of SST and δ18Osw on variations in δ18Ocoral. 
Assuming the Fiji δ18O composite trend is linear, the Fiji area has undergone a decrease 
of ~ 0.0019‰ per year (regression equation, Figure 2.4) for 154 years (1850-2004). If 
this δ18O decrease was solely the product of an SST increase, using calibration equation 
(1) determined in the previous section, SST around Fiji would have experienced a 2ºC 
increase since the mid-1800s. Instrumental SST data indicate an increase in SST of 0.25 
to 0.5˚C from the mid-1800s. Coral-derived SST from Sr/Ca measurement on Fiji coral 
core 1F in Savusavu Bay indicates a larger increase of ~1˚C [Linsley et al., 2004, 2006]. 
The 2ºC increase is considerably larger than the instrumentally recorded SST increase of 
0.25 to 0.50 ºC.  Thus, this decreasing δ18O trend cannot just be the product of increasing 
SST. Assuming that the SST influence on the Fiji δ18O composite is linear toward the 
present, a 0.25°C (0.5 and 1°C) SST increase in 154 years (1850-2004) corresponds to an 
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increase of ~0.0016°C (~0.0032 and ~0.0065°C) per year. Using the previously 
established calibration equation (1), the increase in SST results in a decrease in δ18O of 
~0.0002‰ (~0.0004 and ~0.0009‰) per year. Figure 2.5 presents a comparison of the 
δ18O residual trends when the influence of SST is removed. Whichever SST increase is 
assumed (0.25, 0.5 and 1˚C) (Figure 2.5A), the δ18O residual still contains a general 
decreasing trend. Consequently, SST cannot be the only factor shaping this trend, as 
already demonstrated by Linsley et al. [2006], and argued for by DeLong et al. [2007]. 
The SST vs. time regression (Figure 2.5B) still displays a shallower slope than does the 
δ18O residual regression (using a SST increase of 1°C). However, the slopes of the δ18O 
residual and the SSS regressions against time (Figure 2.5C) are very similar (-0.0013 for 
δ18O residual and -0.0018 for SSS), confirming that SSS plays a major role in the long-
term decreasing δ18O trend.  
 
4. Conclusions 
 This study assesses the need for using a replication method for coral-based 
paleoclimatology reconstructions. Based on methods currently used in dendrochronology 
and as previously utilized by DeLong et al. [2007], we have determined that the number 
of coral records needed to achieve a significant paleo-reconstruction is N=3. To obtain a 
robust signal when exploiting 2 (3, 4) records, the r value must be ≥0.77 (≥0.65, ≥0.54) 
and ≥0.64 (≥0.45, ≥0.27) for monthly and annual average data, respectively. However, if 
the r  or the EPS do not increase when a new record is added, it can be assumed that the 
newly added record contains an irregular or anomalous (relative to the other records 
used) section signal and it should not be included in the composite. 
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 In terms of reproducibility, this study showed that despite some local variations 
between coral cores, δ18O variability at both seasonal and interannual time-scales 
between the different coral records is essentially the same over the entire eastern Fiji 
region. This result agrees with former findings about high δ18O reproducibility between 
coral colonies. 
 The four-coral-core composite δ18O signal is more highly correlated with climatic 
parameters than are individual cores. While SST variability is the primary driver of 
seasonal δ18O variation, annual average data are more closely correlated to SSS 
variability. However, we observed neither a significant relationship between rainfall and 
δ18O nor between rainfall and SSS leading us to conclude that interannual and lower-
frequency SSS variability in this region is mainly influenced by water mass advection 
instead of precipitation. 
 This study also highlights the influence of both SST and SSS on the last two 
centuries of δ18O variation (long-term decreasing trend). Despite the long-term warming 
trend observed in instrumental and proxy-derived SST data since the mid-1800s, ocean 
warming does not appear to be the main factor influencing the decreasing  δ18O trend in 
the Fiji coral cores as previously concluded by Linsley et al. [2006]. Low-frequency 
changes in SSS appear to be the primary factor driving this long-term decreasing  δ18O 
trend. Thus, on century time-scales, Fiji coral  δ18O appears to be recording water mass 
advection variability rather than changes in precipitation linked with the SPCZ expansion 
and/or intensification in this region as previously proposed by Linsley et al. [2006]. 
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Table 2.1: Completed sub-seasonal resolution δ18O series.
Core 
ID Species 
Length 
(in cm) Years Location 
Latitude 
Longitude 
Water 
Depth     
(in meters) 
Mean δ18O 
value 
Publications 
1F Porites lutea 230 
1997-
1781 
Savusavu Bay, 
Fiji 
16°49’S 
179°14’W 
10 -5.12 
Linsley et al., 
2004 
AB Porites lutea 389 
2001-
1617 
Savusavu Bay, 
Fiji 
16°49’S 
179°14’W 
10 -4.68 
Linsley et al., 
2006 
FVB1 Porites lutea 236 
2004-
1841 
Vanua Balavu. 
Fiji 
17°20.1’S 
178°56.7’W 
6.0 -5.13 This study 
FVB2 Porites lutea 294 
2000-
1847 
Vanua Balavu, 
Fiji 
17°20.5’S 
178°55.7’W 
1.0 -4.90 This Study 
16F Porites lutea 450 
1998-
1937 
Aïwa Island,   
Fiji 
18°19.21’S 
178°43.01’W 
3.5 -4.79 This Study 
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 1F AB FVB1 FVB2 16F Composited SSTe SSSf Rainfallg 
  Common Time Period (1997-1937) 
1F 1 0.72 0.66 0.57c 0.66 0.85 0.67 0.57 0.49 
AB 0.55 1 0.75 0.64c 0.76 0.91 0.80 0.57 0.54 
FVB1 0.60 0.62 1 0.56c 0.84 0.91 0.71 0.60 0.48 
FVB2 0.37c 0.35c 0.14 b, c 1 0.62c 0.66c 0.69c 0.56c 0.45c 
16F 0.58 0.59 0.84 0.28 b, c 1 0.91 0.69 0.57 0.47 
Composited 0.80 0.79 0.91b 0.33c 0.89 1 0.81 0.63 0.56 
SSTe 0.45 0.65 0.37 0.45c 0.37 0.56 1 0.37 0.59 
SSSf 0.66 0.68 0.82 0.62c 0.73 0.84 0.55 1 0.35 
Rainfallg 0.24b 0.63 0.36 0.30 b, c 0.32 0.47 0.45 0.54 1 
 Entire Lengthh of the individual time-series 
1F 1 0.73 0.69 0.55c 0.66 0.90 0.67 0.57 0.37 
AB 0.76 1 0.78 0.67c 0.75 0.90 0.80 0.61 0.44 
FVB1 0.75 0.76 1 0.58c 0.84 0.91 0.73 0.56 0.40 
FVB2 0.42c 0.52c 0.32c 1 0.61c 0.69c 0.70c 0.58c 0.42c 
16F 0.58 0.57 0.84 0.28c 1 0.91 0.69 0.54 0.47 
Composited 0.91 0.80 0.91 0.51c 0.88 1 0.81 0.58 0.47 
SSTe 0.45 0.71 0.50 0.53c 0.36 0.73 1 0.39 0.60 
SSSf 0.66 0.81 0.84 0.76c 0.70 0.79 0.68 1 0.37 
Rainfallg 0.24 0.68 0.40 0.40c 0.26 0.56 0.51 0.69 1 
a The right part of the matrix corresponds to monthly data and the left part to annual average data.  
b Underlined values are significant at 90% following the Pearson’s product-moment correlation coefficient 
table. The other values present a 99% significance following the same table. 
c The grey values are those of coral core FVB2 that displays low correlation coefficients with the other 
cores as well as with climatic parameters. 
d Composite is the arithmetic average of the individual coral core records 1F, AB, FVB1, FVB2 and 16F. 
e Sea Surface Temperature data from NOAA NCDC ERSST [Smith et al., 2008], centered on 18°S-180°E. 
f Sea Surface Salinity data from Delcroix et al. [2011], centered on 17°S-179°E.  
g Monthly averages Rainfall data from multiple Fiji weather stations (PACRAIN database - http:// 
pacrain.evac.ou.edu). 
h Entire length of the individual time series 1F (1997-1781), AB (2001-1617), FVB1 (2004-1841), FVB2 
(2000-1847), and 16F (1998-1937). 
 
 
Table 2.2: Correlation (r) between monthly coral δ18O data and climatic parameters (sea 
surface temperature, sea surface salinity and rainfall). 	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Monthly data (1997 – 1937) 	   Annual Average data (1997-1937) 
Na Core ID   𝐫b EPSc SNRd  Na Core ID   𝐫 b EPSc SNRd 
 
5 
 
all 
 
0.68 0.94 15.63 
 
5 all 0.49 
     
0.91 
   
9.80 
           
4 Without 1F 0.7 0.93 13.33  4 Without 1F 0.47 0.88 7.55 
4 Without AB 0.66 0.92 11.76  4 Without AB 0.47 0.88 7.55 
4 Without FVB1 0.66 0.92 11.76  4 Without FVB1 0.45 0.88 7.27 
4 Without FVB2 0.73 0.94 14.81 
 
4 Without FVB2 0.63 0.92 
10.8
1 
4 Without 16F 0.65 0.92 11.43  4 Without 16F 0.44 0.88 7.14 
   0.93e 12.62e     0.89e 8.06e 
           3 1F-AB-FVB1 0.71 0.91 10.34  3 1F-AB-FVB1 0.59 0.88 7.32 
3 1F-AB-FVB2 0.64 0.89 8.33  3 1F-AB-FVB2 0.42 0.84 5.17 
3 1F-AB-16F 0.72 0.91 10.71  3 1F-AB-16F 0.57 0.87 6.98 
3 1F-FVB1-FVB2 0.6 0.88 7.50  3 1F-FVB1-FVB2 0.37 0.83 4.76 
3 1F-FVB1-16F 0.72 0.91 10.71  3 1F-FVB1-16F 0.67 0.90 9.09 
3 1F-FVB2-16F 0.69 0.91 9.68  3 1F-FVB2-16F 0.41 0.84 5.08 
3 AB-FVB1-FVB2 0.65 0.90 8.57  3 AB-FVB1-FVB2 0.37 0.83 4.76 
3 AB-FVB1-16F 0.79 0.93 14.29  3 AB-FVB1-16F 0.68 0.90 9.38 
3 AB-FVB2-16F 0.67 0.90 9.09  3 AB-FVB2-16F 0.41 0.84 5.08 
3 FVB1-FVB2-16F 0.67 0.90 9.09  3 FVB1-FVB2-16F 0.42 0.84 5.17 
   0.91e 9.83e     0.86e 6.28e 
           2 1F-AB 0.72 0.88 7.14  2 1F-AB 0.55 0.82 4.44 
2 1F-FVB1 0.66 0.85 5.88  2 1F-FVB1 0.60 0.83 5.00 
2 1F-FVB2 0.57 0.82 4.65  2 1F-FVB2 0.37 0.76 3.17 
2 1F-16F 0.66 0.85 5.88  2 1F-16F 0.58 0.83 4.76 
2 AB-FVB1 0.75 0.89 8.00  2 AB-FVB1 0.62 0.84 5.26 
2 AB-FVB2 0.64 0.85 5.56  2 AB-FVB2 0.35 0.75 3.08 
2 AB-16F 0.76 0.89 8.33  2 AB-16F 0.59 0.83 4.88 
2 FVB1-FVB2 0.56 0.82 4.55  2 FVB1-FVB2 0.14 0.70 2.33 
2 FVB1-16F 0.84 0.93 12.50  2 FVB1-16F 0.84 0.93 12.5 
2 FVB2-16F 0.62 0.84 5.26  2 FVB2-16F 0.28 0.74 2.78 
   0.86e 6.78e     0.80e 4.82e 
a N is the number of coral records used. 
b r is the correlation coefficient between the different records. 
c EPS is the expressed population statistic. 
d SNR is the signal to noise ratio. 
e The bold numbers are the mean EPS and SNR per different N. 
 
Table 2.3: Comparison table of r, EPS and SNR using 2, 3, 4 and 5 coral records. 
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Figure	  2.1:	  Location	  of	  retrieved	  coral	  cores	  analyzed	  in	  this	  study.	  A)	  Mean	  sea	  surface	  temperature	  contours	  (black	  lines)	  between	  1854	  and	  2009	  (Smith	  and	  Reynolds,	  2004).	  	  B)	  Detail	  of	  locations:	  AB	  (16°49’S;	  179°14’E),	  1F	  (16°49’S	  ;	  179°14’E),	  FVB1	  (17°20’S;	  178°56’W),	  FVB2	  (17°20’S; 178°55’W),	  and	  16F	  (18°19’S; 
178°43’W).	  	  	  	  	  	  	  	  	  	  
AB/1F	   FVB1	  
FVB2	  
16F	  
B	  	  
A	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Figure 2.2: Coral δ18O data in ‰ from the 5 Fiji coral cores 1F, AB, FVB1, FVB2 and 
16F. Grey curves are nearly monthly data and black are annual average data. 	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Figure 2.3: Composite coral δ18O monthly and annual average data in ‰ (black curves), 
made from arithmetic mean of the five Fiji coral cores FVB1, FVB2, 1F, AB and 16F, 
compared to climatic parameters (light grey curves) A) monthly and D) annual average 
SST data centered on 18°S-180°E (Smith et al., 2008); B) monthly and E) annual average 
SSS data centered on 17°S-179°E (Delcroix et al., 2010); and C) monthly and F) annual 
average rainfall data of multiple Fiji rainfall station data (PACRAIN database - http:// 
pacrain.evac.ou.edu). On plot D), E), and F), the error bar represent the analytical error 
(average from analysis of the five coral cores). 
	  
	  
	  
	   	  	  	  
 
 
Figure 2.4: Top panel: number of coral records included in the Fiji coral core composite. 
Bottom panel: Fiji coral core δ18O composite in ‰ (light grey curve) and the singular 
spectrum analysis (SSA) output (dark grey curve) representing the part of the δ18O 
composite influenced only by variability with frequencies lower than 75 years. The 
dotted line corresponds to the linear regression of the SSA output with time. 	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Figure 2.5: A) Fiji δ18O composite (black curve) and Fiji δ18O residual curve (various 
shades of grey) obtained by removing the effects of an assumed-linear long-term SST 
increase (0.25, 0.5 and 1°C) from the Fiji δ18O composite. Respective trend lines are 
shown, as are regression slope values; even with the removal of a 1°C SST increase from 
the δ18O trend, the residual slope still indicates a decrease in δ18O.  B) Fiji δ18O residual 
(1°C SST increase removed) (black curve), ERSST data (grey curve), and their respective 
regressions against time.  C) Fiji δ18O residual (1°C SST increase removed) (black 
curve), SSS data (grey curve), and their respective regressions against time. 	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CHAPTER 3: The Suess effect in Fiji coral δ13C and oceanic uptake of atmospheric 
CO2 
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Abstract 
 In the context of increasing anthropogenic CO2 emissions, the rate of oceanic CO2 
uptake might be strongly enhanced, increasing the rate of ocean acidification, which is 
known to have harmful effects on calcareous organisms. The reconstruction of past δ13C 
variability of the DIC via geochemical records has immense potential for understanding 
how the ocean will react to further changes in the carbon cycle. This study explores the 
reproducibility of five Fiji coral δ13C records and the potential application of a coral δ13C 
composite for reconstructing oceanic δ13C variability. Long-term changes to the δ13C of 
the surface water dissolved inorganic carbon (DIC) are influenced by the carbon isotopic 
composition of atmospheric CO2. Therefore, thorough assessment of the factors affecting 
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coral δ13C could provide a means to estimate long-term surface water DIC variability and 
possibly changes in oceanic CO2 uptake. A long-term decreasing trend has been observed 
in various coral δ13C records, which have been linked to anthropogenic changes in the 
atmospheric carbon reservoir (Suess Effect). Coral skeletal δ13C variability can be 
attributed not only to physiological factors (kinetic and metabolic effects), but also local 
environmental settings. While solar irradiance seems to be the factor influencing the 
seasonal δ13C cycle, it is not responsible for the long-term decreasing δ13C trend. 
Extension rate variability in these corals also cannot account for this long-term change. 
The depth at which the colony is living influences both δ13C and extension rate mean 
values in these Fiji corals. Due to cumulative coral growth, the depth-δ13C relationship 
induces a dampening effect on the long-term decreasing δ13C trend, and was therefore 
removed from the δ13C composite, resulting in a truer representation of δ13C variability of 
the Fiji surface water DIC (δ13C Fiji-DIC). The long-term δ13C Fiji-DIC signal becomes 
increasingly depleted toward the present, which presents similarities with atmospheric 
δ13CCO2. This study suggests that the increase in isotopically-light atmospheric CO2 is 
reflected in surface water DIC, which is in turn reflected in Fiji coral δ13C. However, 
δ13C variability between the atmosphere and the ocean is not synchronous, with the coral 
δ13C response delayed by ~10 years. 
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Introduction 
Massive scleractinian corals have been known to be high-quality archives for 
paleoclimate reconstruction due to their capacity to incorporate geochemical tracers into 
their aragonite skeletons. The oxygen isotopic ratio (δ18O) in coral skeletons is one of the 
primary tracers used for paleoclimatic reconstructions. Coral aragonite δ18O has been 
shown to be influenced primarily by two variables: water temperature and the isotopic 
composition of seawater. However, because of the influence of kinetic and metabolic 
effects, the interpretation of the carbon isotopic composition (δ13C) of coral skeleton is 
more complex. The kinetic effect is a physical process occurring during the incorporation 
of dissolved inorganic carbon (DIC) inside the coral aragonite skeleton (McConnaughey, 
1989b.). Kinetic fractionation results from discrimination against the heavy isotopes of 
both C and O during the hydration and hydroxylation of CO2 (McConnaughey, 1989b.). 
This effect produces a simultaneous depletion of 13C and 18O relative to the composition 
of the ambient seawater (McConnaughey, 1986, 1989b.). Metabolic fractionation induces 
additional changes in the skeletal δ13C due to the processes of photosynthesis and 
respiration (coral/algae symbiotic system) (McConnaughey, 1989a.; Grottoli and 
Wellington, 1999; Grottoli, 2000). These metabolic effects are controlled by external 
environmental factors, which therefore indirectly affect coral δ13C.  
Although many effects on coral skeletal δ13C have been attributed to 
physiological factors (kinetic and metabolic effects) and local environmental settings, 
long-term changes to the δ13C of the surface water DIC have been reflected in coral δ13C 
records (Swart et al., 1996a, 1996b, 2010; Quinn et al., 1998; Linsley et al., 1999; 2000; 
Asami et al., 2005; Wei et al., 2009). These changes in the isotopic composition of the 
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surface water DIC are influenced by the carbon isotopic composition of atmospheric CO2 
(Böhm et al., 1996). A solid understanding of the relationship between atmospheric CO2 
and changes in the DIC can be used for determining oceanic CO2 uptake, which is vital in 
the context of ongoing global change. Long-term surface water DIC records are scarce, 
thus coral-derived δ13C data, after a thorough assessment of the factors affecting it, could 
provide a means to estimate long-term surface water DIC variability. Many studies have 
shown a long-term decreasing trend in coral δ13C toward the 20th century, which have 
been attributed to the addition of 13C-depleted CO2 into the atmosphere by the burning of 
fossil fuels and deforestation (Keeling et al., 1980; Swart et al., 1996a, 1996b., 2010; 
Quinn et al., 1998; Linsley et al., 1999; Asami et al., 2005; Wei et al., 2009). 
This study explores intracolonial δ13C variability using a network of coral cores 
from the Fiji area. A coral composite will permit the extraction of a clearer signal of 
regional δ13C variability, which can be used to reconstruct the isotopic variability of Fiji 
surface water DIC. This will provide a better look at possible factors responsible for 
oceanic δ13C variability.  
 
2. Materials and Methods 
2.1. Coral Collection and Sampling 
Five coral cores from different regions of Fiji (cores 1F, AB, FVB1, 16F and 
FVB2) were utilized for this study (Table 1). The description of these cores is given by 
Linsley et al. (2004, 2006) and Dassié et al. (submitted). The coral cores were cut into 
~7-mm-thick slabs in the SUNY Albany Paleoclimate laboratory with a modified tile saw. 
The slabs were X-rayed with an HP cabinet X-ray system at 35kV for 90 seconds and the 
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X-ray negatives were scanned to generate X-ray positives. Density bands and growth 
axes were visible on the X-ray positives which allowed us to determine the sampling 
tracks and to look for signs of diagenesis. Once X-rayed, slabs were cleaned in deionized 
water in an ultrasonic bath for 30 minutes.  Coral cores FVB1, 16F and FVB2 were also 
cleaned with a high-energy (500W, 20kHz) probe sonicator, also in a deionized water 
bath, for approximately 10 minutes on each slab face.  The dried slabs were sampled 
using a low-speed micro-drill with a 1-mm-round diamond drill bit along the maximum 
growth axis in tracks (U-shaped groves) parallel to corallite traces as identified in X-ray 
positives. A ~3-mm-deep by ~3-mm-wide groove was excavated at 1 mm increments.  
2.2. Stable Isotope Analysis 
 Approximately 100µg of coral powder per sample was dissolved in ~100% H3PO4 
at 90ºC in a Multi-Prep sample preparation device, and the generated CO2 gas was 
analyzed on a Micromass Optima gas-source-triple-collector mass spectrometer at the 
State University of New York at Albany. Every 1 mm sample in the first 14 years of 
growth (200 samples) was analyzed, and then the measurement pattern was switched to 
every other 1 mm sample. By measuring every other sample (every other mm), about 6 to 
7 samples per year were analyzed. For every 8 samples (16 samples after 200), a replicate 
sample was analyzed. The average difference between duplicate analyses of 735 samples 
(for all cores) was 0.066‰. Samples of international standard NBS-19 were interspersed 
every ~10 samples. The average δ13C and standard deviation of 1,039 samples of NBS-19 
(for all coral cores) was 1.953‰ ± 0.016‰. 
2. 3. Chronology 
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 Density bands for the corals in this study are not always distinct at every interval 
in a particular core, therefore counting the number of growth bands is ineffective in for 
making an accurate chronology (Knutson et al., 1972). However, the clear annual cycle in 
the mm-scale δ18O data from Fiji Porites allows for the construction of an accurate down-
core chronology (see Linsley et al., 2004 and 2006). The lightest (most negative) δ18O 
value in each seasonal cycle was attributed to the warmest month of the year and the 
heaviest (most positive) value to the coldest. The chronology method used for the cores 
in this study were originally discussed in Linsley et al. (2004, 2006) for coral cores 1F 
and AB and in Dassié et al. (submitted) for FVB1, 16F, and FVB2.  
2. 4. Extension rate 
 Extension rates were determined in this study by counting the number of 
millimeters between two consecutive δ18O minima (~two consecutive Januarys in each 
δ18O record). The error associated with this method is ±1 mm for the top most (youngest) 
200 samples and ±2 mm below that depth when every-other 1 mm samples were analyzed. 
 
3. Results and Discussion 
3.1. δ13C and solar irradiance 
All δ13C coral records presented here have a discernible seasonal cycle (Figure 
1A); lower δ13C values are observed during austral winter months and higher δ13C values 
during austral summer months. The seasonal cycle in sea surface temperature (SST) does 
not seem to be the factor causing δ13C seasonal variability. When comparing monthly 
δ13C and δ18O variability, the two signals are not always in phase (e.g. Figure 1B). To 
create the coral time series chronologies, the lightest (most negative) δ18O value in each 
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seasonal cycle was attributed to the warmest month of the year and the heaviest (most 
positive) value to the coldest δ18O. Therefore the non-synchronicity between the two 
signals indicates that SST could not be driving the seasonal δ13C cycle. This finding is in 
agreement with Romanek et al. (1992) which concludes that δ13C in biogenic carbonate is 
independent of SST from 10 to 40˚C. On the other hand, increases in photosynthetic 
activity have been linked to increases in coral skeletal δ13C  (Weber, 1970; Swart, 1983; 
McConnaughey, 1989a.; Allison et al., 1996; Grottoli, 1999, 2000; Grottoli and 
Wellington, 1999; Omata et al., 2008). In regard to this relationship, some authors have 
suggested that the seasonal solar irradiance (SI) cycle could be indirectly responsible for 
the seasonal cycle observed in δ13C records (Swart et al., 1996; Reynaud-Vaganay et al., 
2001; Shimamura et al., 2008).  
Looking at the longer timescale, all coral records, except for FVB2 (which will be 
discussed in further detail in section 3.2.), present a general long-term trend toward 
increasingly depleted values as they approach the present date (Figure 1). With the 
understanding that SI and δ13C are positively correlated (relationship determined at 
seasonal time scale), a long term decreasing trend in the SI data would be expected. 
However, various SI reconstructions show a slight increasing trend over the last several 
centuries (Wang et al., 2005; Schmidt et al., 2011). Therefore, the observed long-term 
decrease in coral δ13C could not be attributed to SI variability.  
3.2. Depth influences on coral δ13C and extension rate 
Fiji coral cores were collected at different depths, ranging from 1.5 to 10 m (Table 
1), which correspond to water depths from the top of the coral colonies to the ocean 
surface. Over the time period common to all coral records (1905-1997), an offset in the 
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mean value (bulk value) is present between the different coral δ13C records. For the same 
common time period, the mean δ13C values are -1.909‰ for 1F, -1.362‰ for AB,            
-1.488‰ for FVB1, -0.931‰ for 16F, and -0.495‰ for FVB2.  
Individual coral skeletal δ13C bulk data were plotted against their respective 
depths (Figure 2A.). A strong negative correlation (r=-0.88) between depth and δ13C is 
observed; corals growing deeper in the water column have lower mean δ13C values than 
corals growing at shallower depths. The strong relationship between water depth and 
δ13C implies that depth is the main factor controlling mean δ13C values in these corals. 
The amount of photosynthetic activity by symbiotic zooxanthellae is known to vary with 
the amount of light; light attenuation with increasing depth results in reduced 
photosynthetic activity, as demonstrated by McCloskey and Muscatine (1984) and 
Grottoli (1999). It has also been established that skeletal δ13C increases with increasing 
photosynthetic activity (Weber and Woodhead, 1970, Swart, 1983, McConnaughey, 
1989a.). This depth-δ13C relationship is consistent with other published studies (Weber et 
al., 1976; Fairbanks and Dodge, 1979; Swart and Coleman, 1980; McConnaughey, 
1989a.; Leder et al., 1991; Grottoli, 1999; Grottoli and Wellington, 1999; Grottolli, 
2000). 
No significant relationship between δ18O values and depth were apparent (not 
shown here). This leads us to believe that the observed δ13C-depth relationship in these 
corals is primarily related to metabolic rather than kinetic factors, which would have 
simultaneously affected both δ18O and δ13C values. This finding has been previously 
pointed out by Grottoli (1999) and Grottoli and Wellington (1999) for corals from similar 
depths. 
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A distinct relationship is also present between mean skeletal extension rate (SER) 
and depth (Figure 2B.). For the common time period, the mean SER was 12 mm/yr for 
1F, 11 mm/yr for AB, 13 mm/yr for FVB1, 15 mm/yr for 16F, and 16 mm/yr for 
FVB2.  Corals residing at deeper depths exhibit lower SER, while corals residing at 
shallower depths exhibit higher SER (Figure 2B.). This positive correlation (r=0.96) has 
been previously described by Felis et al. (1998), Grottoli (1999), Rosenfeld et al. (2003), 
and Omata et al. (2004). This is also a light-dependent relationship; light attenuation with 
depth results in a decrease in SER. A decrease in photosynthetic activity reduces the 
amount of carbon available for the coral to grow (McCloskey and Muscatine, 1984; 
Grottoli, 1999). Another possible cause of this relationship could involve coral 
morphological changes with depth (Grottoli, 1999), which is beyond the scope of this 
study.  
Coral cores 1F and AB were collected from colonies residing at the same depth, 
however, their respective mean SER and mean δ13C values are slightly different. The 
difference between mean δ13C and mean SER of AB and 1F could be used to set the 
regression error for both δ13C- and SER-depth relationships. This offset might be due to 
microenvironmental or genetic differences between the two colonies. 
3.3. δ13C and Coral Extension Rate 
To facilitate a comparison between the different δ13C time series, they were 
centered by subtracting their mean values over the common time period (1997-1905). 
This process removed the influences of both depth and colony-specific disparities on the 
mean values of the δ13C records (section 3.2.). Annual averages of the coral δ13C data 
(arithmetic mean of the monthly data) were compared to their respective SER values 
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(Figure 3). SER and δ13C appear to be negatively correlated (Figure 3); when SER 
increases, δ13C decreases. This may suggest that SER and δ13C are influenced by a 
common forcing.  
The correlation coefficients between SER and δ13C are 0.33 for 1F, 0.22 for AB, 
0.24 for FVB1, 0.046 for 16F, and 0.07 for FVB2. Around the mid-20th century (~1950), 
the depletion of skeletal δ13C in all cores begins to accelerate while their respective SER 
remains generally constant. The onset of the trend in the δ13C records might have reduced 
its correlation with SER. A slight increasing trend is present in the SER records; this 
trend is probably a result of the corals’ cumulative growth. As the coral colonies grow 
toward the surface, an increase in photosynthetic activity leads to an increase in extension 
rate (see Section 3.2).  
Both extension rate and δ13C values for coral core FVB2 present a peculiar 
pattern beginning around 1950.  δ13C in this core does not present the decreasing trend 
observed in all the other four Fiji coral records, and there is an apparent decreasing trend 
in the extension rate values.  FVB2 was living in relatively shallow water (1 m depth at 
low tide) and the top of the colony was partially dead. Some sections of the upper ~0.3 m 
of the coral core were more porous than usual and slightly discolored. The extremely 
shallow environment of the core might have caused the colony to undergo bleaching, 
affecting both its SER and δ13C values (Vaughan, 1914; Jokiel and Coles, 1977; Glynn, 
1993; Allison	  et	  al.,	  1996).  
Previous studies have described an increase in SER following an increase in SST 
(Nie et al., 1997; Lough and Barnes, 2000; Bessat and Buigues, 2001). However, no 
specific relationship between coral extension rate and SST was observed in this study. 
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One reason could be related to the error associated with the method used for determining 
SER, which is not as precise as the gamma densitometry method (Chalker and Barnes, 
1990) used in the aforementioned studies. Another reason for not finding a relationship 
between SST and skeletal δ13C could be due to the small interannual SST cycle at Fiji. 
Lough and Barnes (2000) found that a SST increase of 1ºC resulted in a 3.1 mm increase 
in SER. Nie et al. (1997) found a 1.5 mm increase per 0.5ºC increase. The mean 
interannual SST amplitude at Fiji is ~0.26ºC (Smith et al., 2008). Following Lough and 
Barnes’ study this would imply an SER variability of ~0.8 mm. This calculated 0.8 mm 
variability falls within the range of error associated with SER measurements in this study. 
The interannual SST range at Fiji might be too small to cause any significant change in 
SER.      
3.4. δ  13C Composite and long term variability influences 
3.4.1. Composite 
The creation of a composite record is a method traditionally utilized by the tree 
ring community. Previous coral-based studies have stressed the idea of using a network 
of coral records at multiples sites (Tudhope et al., 1995; Gagan et al., 1998; Linsley et al., 
1999, 2006, 2008; Lough, 2004; Delong et al., 2007; Dassié et al., submitted). A coral 
core composite will most likely provide information about regional-scale variability and 
filter out site-specific influences. The composite in this study (Figure 4) was created by 
averaging the records (centered data) from the four coral cores 1F, AB, FVB1, and 16F. 
Centering the data had the benefit of removing the depth influence on the individual coral 
δ13C records. Section 3.3 established that FVB2 presents a peculiar pattern starting 
around 1950 when both its skeletal δ13C and SER values begin decreasing, in 
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disagreement with the other four Fiji coral records; an anomalous pattern was also 
observed in FVB2 δ18O values (Dassié et al., submitted). The shallowness of the coral 
colony (1 m depth) might have induced the colony to bleach. Therefore FVB2 δ13C data 
were not included in the composite.  
The δ13C composite only includes years where there are two or more records 
present, therefore it spans from 1781 to 2001 (Figure 4). The confidence level of the 
composite takes into account the number of records used. For each year, the standard 
deviation between each core was determined, which was then divided by the square root 
of the sample size (number of coral cores used to create the composite). The confidence 
level of the composite (grey dotted lines on Figure 4) was computed with a 95% 
significance level.  
The coral δ13C composite presents a general trend going toward increasingly 
depleted δ13C values. The values show a decrease of ~1.5‰ over a 221-year period, 
which exceeds the limits of the composite confidence interval. This translates to a rate of 
~ -0.0068‰·yr-1 from 1871 to 2001. Other studies have presented a long term decreasing 
trend in coral δ13C data (Quinn et al., 1998; Linsley et al., 1999; Asami et al., 2005; Wei 
et al., 2009). The various trend amplitudes from those studies as well as comparisons 
with the values from this study are summarized in Table 2.  The rate of decrease in δ13C 
observed in Fiji coral are similar to other studies based on Porites sp. from the Pacific 
Ocean. These inter-site similarities suggest that the coral δ13C composite reflects regional, 
and not just local DIC variability.   
3.4.2. Cumulative-growth influence 
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 Skeletal δ13C decreases with increasing depth, as discussed in section 3.2. If the 
depth influences the long-term skeletal δ13C variability, δ13C should undergo an increase 
as the coral grows toward the surface (decrease of depth). However, δ13C undergoes a 
long-term decrease (Figure 6), therefore the variation in depth due to cumulative coral 
growth could not be a factor responsible for the long-term decreasing δ13C trend. The 
depth effect on δ13C (Figure 2) opposes the observed decreasing trend, since a decrease in 
depth is linked to an increase in δ13C. In order to make the composite more reflective of 
the regional DIC, this cumulative growth influence on the composite δ13C was calculated 
and removed. The average cumulative growth from the common period (1781-2001) of 
all four coral cores was determined to be ~2.5 m. Using the equation of δ13C vs. depth 
(Figure 2), the total variation in δ13C resulting from a depth change of 2.5 m was 
calculated. A fraction of this value was annually incorporated from 1781 to 2001(Figure 
5 dotted line). Applying this process to the δ13C composite caused its slope to steepen, 
inducing a higher rate of coral δ13C depletion, which should result in a truer 
representation of regional surface water DIC variability. The Fiji composite δ13C time 
series free of the cumulative growth influence will be referred as δ13C Fiji-DIC for the rest 
of this study. Since there is no known upwelling near our study sites in Fiji, δ13C of the 
surface water DIC should principally reflect the δ13C variability of atmospheric CO2.   
 3.4.3. Suess Effect influence 
It has been well established that the continuous increase in atmospheric CO2 
concentration can be attributed to human industrial activities. The continuous decrease in 
the 13C/12C ratio in the atmospheric carbon reservoir since the early 19th century can be 
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attributed to the increasing combustion of 13C-depleted fossil fuels and 13C-depleted CO2 
released via deforestation and agricultural practices (Keeling, 1979). This long-term 
decreasing trend in atmospheric δ13C, termed “the 13C Suess effect”, has also been 
observed in δ13C of the DIC (Böhm et al., 1996) and consequently recorded by coral δ13C 
records around the world (Swart et al., 1996a, 1996b, 2010; Quinn et al., 1998; Linsley et 
al., 1999; 2000; Asami et al., 2005; Wei et al., 2009). 
 The rate of decrease in δ13C Fiji-DIC is not linear, but appears to accelerate towards 
the present. This increase in rate can be observed by dividing the composite into three 
segments: 1781-1890 (segment 1), 1890-1960 (segment 2), and 1960-2001 (segment 3). 
Linear regressions were established for each individual segment and their slopes steepen 
when approaching the top of the record; 0.0037 ‰·yr-1, 0.0047 ‰·yr-1 and 0.0216 ‰·yr-1 
for segments 1, 2, and 3 respectively. This finding agrees with the conclusion made by 
Swart et al. (2010) that the rate of decrease in δ13C Fiji-DIC has been accelerating with time.  
 δ13C Fiji-DIC, reconstructed atmospheric δ13CCO2 and atmospheric CO2 
concentration time series each contain similar long-term trends (Figure 6). Atmospheric 
δ13CCO2 and atmospheric CO2 concentration data used in this study were reconstructed 
from Antarctic ice core and firn samples spanning from 1796 to 1993 (Francey et al., 
1999). There is a distinct increase in rate of atmospheric δ13CCO2 depletion starting 
around 1960. The rate of the atmospheric δ13CCO2 trend from 1960 to 1990 varies 
between -0.023 to -0.029 ‰·yr-1 (Keeling et al., 2005). This rate, according to the ice 
core data, is -0.030‰·yr-1.  To determine this rate, the raw atmospheric δ13CCO2 data 
(Francey et al., 1999) were linearly interpolated into annual data using the ARAND 
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software package (Howell et al., 2006). The rate of decrease of δ13C Fiji-DIC, is -
0.015‰·yr-1, for the time same period. This rate is ~50% of the rate of the atmospheric 
decrease seen in reconstructed ice core δ13CCO2. This difference in rate is similar to the 
result found by Böhm et al. (1996) for the Coral Sea surface water DIC, which highlights 
the disequilibrium between atmospheric and oceanic δ13CCO2 variability. 
 It appears that the significant increase in rate seen in atmospheric δ13CCO2 around 
1960 precedes the increase in coral δ13C (Figure 3). The rate of δ13C Fiji-DIC decrease 
between the years 1970-2000 is 0.023‰·yr-1, which is within the range of atmospheric 
δ13CCO2 depletion for the 1960-1990 period, as discussed in Keeling et al., (2005). This 
finding suggests that the rate of δ13C Fiji-DIC lags the atmospheric δ13CCO2 by ~10 years. 
Atmospheric δ13CCO2 and δ
13C Fiji-DIC correlate better when the data are offset by 10 years; 
the correlation coefficient increases from r=0.81 to r=0.85. This is in agreement with the 
model of isotopic disequilibrium between atmosphere δ13CCO2 and oceanic surface water 
being of the order of 10 years (Broecker et al., 1980; Walker and Kasting, 1992).  
 
4. Conclusion 
 This study highlights the inter-colony reproducibility of δ13C, as well as the 
benefits of establishing a coral record composite. While solar irradiance seems to be the 
factor influencing the seasonal δ13C cycle, it cannot be responsible for the long term 
decreasing δ13C trend. Extension rate variability also cannot account for this change, 
since extension rate stays relatively constant with time. However, the depth at which a 
coral colony is living influences both δ13C and extension rate mean values. Corals 
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growing deeper in the water column show lower mean δ13C values and slower mean 
extension rates than corals growing at shallower depths.  
It is well established that the use of a coral core composite increases the signal-to-
noise ratio in comparison to using single coral records. Fiji δ13C coral composite was 
created by averaging the four centered coral records. Centering the data provided the 
benefit of removing the depth influence on the individual coral records. Due to 
cumulative coral growth (decrease in water depth at the top of the colony while growing 
toward the surface), the depth-δ13C relationship induces a dampening effect on the long-
term decreasing δ13C trend. This influence was linearly removed from the δ13C composite, 
creating a refined δ13C Fiji composite (δ13C Fiji-DIC), which resulted in a truer 
representation of δ13C variability of the Fiji surface water DIC. 
 The long-term δ13C Fiji-DIC signal becomes increasingly depleted toward the present. This 
trend presents a similar rate of decrease when compared to several other published coral 
δ13C studies. Similarities between atmospheric δ13CCO2 and δ
13C Fiji-DIC records suggest 
that the increase in isotopically-light atmospheric CO2 is reflected in surface water DIC, 
which is in turn reflected in Fiji coral δ13C. However, δ13C variability between the 
atmosphere and the ocean is not synchronous, with the coral δ13C response delayed by 
~10 years. In the context of increasing anthropogenic CO2 emissions, the rate of oceanic 
CO2 uptake might be strongly enhanced, increasing the rate of ocean acidification, which 
is known to have harmful effects on calcareous organisms. The reconstruction of past 
δ13C variability of the DIC via geochemical records has immense potential for 
understanding how the ocean will react to further changes in the carbon cycle. 
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a	  water depth at top of coral colony	  
b Values established from the same common period (1905-1997)	  	  
Table 3.1: Description of the coral cores used in this study, AB, 1F, FVB1, FVB2 and 
16F  	  	  	  	  	  	  
Publication Region Period Coral species 
δ13C 
change 
(permil) 
δ13C change for 
same period 
(this study; 
Porites lobata) 
Wei et al., 
2009 
Great Barrier Reef 
(SW Pacific) 1807-1997 Porites sp. ~ -1.1 ~ -1.3 
Asami et al., 
2005 Guam (W Pacific) 1950-2000 Porites lobata ~ -0.8 ~ -0.9 
Linsley et al., 
1999 
Clippteron Atoll 
(E Pacific) 
~1970-
1994 Porites lobata ~ -0.4 ~ -0.5 
Quinn et al., 
1998 
New Caledonia 
(SW Pacific) 
~1850-
1992  Porites lutea ~ -0.9 ~ -0.85 
Quinn et al., 
1998 
New Caledonia 
(SW Pacific) 
20th 
century Porites lutea -0.6 ~ -0.57 
Quinn et al., 
1998 
New Caledonia 
(SW Pacific) 1970-1990 Porites lutea -0.27 ~ -0.31 
 
 
Table 3.2: A comparison of the rates of change in coral δ13C over common time periods, 
between the Fiji coral δ13C composite and other published studies.  
 
 	  
Core 
ID Species Location 
Latitude 
Longitude 
Water 
Deptha 
(m) 
Mean 
Ext. 
Rateb 
(mm/yr) 
Mean δ13C 
valueb  
1F P. lutea Savusavu Bay 16°49’S 179°14’W 10 12 -1.909 
AB P. lutea Savusavu Bay  16°49’S 179°14’W 10 11 -1.362 
FVB1 P. lutea Vanua Balavu  17°20.1’S 178°56.7’W 6.0 13 -1.488 
16F P. lutea Aïwa Island  18°19.21’S 178°43.01’W 3.5 15 -0.931 
FVB2 P. lutea Vanua Balavu  17°20.5’S 178°55.7’W 1.0 16 -0.495 
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Figure 3.1: Monthly resolution of Fiji coral δ13C data in ‰ from cores 1F, AB, FVB1, 
16F and FVB2. Magnified box A. shows core AB from 1750 to 1800 for a clearer view 
of the seasonal variability. Magnified box B. shows core AB δ13C and δ18O from 1780 to 
1800.  
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Figure 3.2: Regression equations and their correlation coefficients (r) between annual 
average coral δ13C and coral collection depth (a), and between coral extension rate and 
coral collection depth (b). 
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Figure 3.3: Centered coral δ13C data (black lines) from the five Fiji coral cores 1F (a), 
AB (b), FVB1 (c), 16F (d), and FVB2 (d), and their respective extension rates in 
millimeters per year (grey lines).  
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Figure 3.4: Centered annual averaged Fiji coral δ13C composite (solid black line) and its 
95% confidence interval (dotted grey line). 	  	  	  	  	  	  	  
	  	  	  
Figure 3.5: Centered annual averaged coral δ13C composite (solid black line). δ13C Fiji-DIC 
(dotted black line) created from centered annual averaged coral δ13C composite with the 
influence of the cumulative growth removed. 
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Figure 3.6: δ13C Fiji-DIC (bottom), reconstructed atmospheric δ13CCO2 (middle) and 
reconstructed atmospheric CO2 concentration (top) time series. Atmospheric δ13CCO2 and 
atmospheric CO2 concentration data are reconstructed data from Antarctic ice core and 
firn samples [Francey et al., 1999]. 
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CHAPTER 4: Coral adaptation after a bleaching event, case study of coral core 
FVB2 
 
 
Introduction 
 As presented previously in chapters 2 and 3, coral core FVB2 presents a peculiar 
growth pattern for the top 30 cm (~ 40 years) of the core as well as anomalous δ18O 
(Chapter 2) and δ13C (Chapter 3) signals during the same period. The coral was located in 
~1 m of water at mean tide when cored in November 2004. Chapters 2 and 3 have 
suggested that the cause of this discrepancy is the shallowness of the coral colony habitat 
that may have adversely affected its health. Bleached corals are known to have reduced 
calcification and enriched skeletal δ13C and δ18O compared to unaffected corals [e.g. 
Glynn, 1993; Allison et al., 1996], which might lead to a misinterpretation of climatic 
variability. 
 The goal of this chapter is to constrain the time of onset of this discrepancy as 
well as to investigate its cause. The determination of this onset will allow for the removal 
of the anomalous part of the record so the unaffected part can be utilized for the Fiji 
composite reconstruction (see Chapter 5). This chapter also explores the idea of 
establishing a general rule for corals living in shallow water implying that once a depth 
threshold is met as a coral grows toward the surface, the coral record might be 
significantly influenced by factors other than climate variability. 
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The FVB2 signal 
 The coral colony designated FVB2 is a Porites lutea colony located in a Vanua 
Balavu Island lagoon, east of Susui village (17°20.462’S; 178°55.716’W). This colony 
was found in one-meter water depth and presented a rounded top that was partially alive 
with dead patches at the time of sampling. Three coral cores were drilled from this 
colony: FVB2-H1, -H2 and -H3. FVB2-H1 (referred as FVB2 for the rest of the study) 
was the only one drilled from a part of the coral colony that was alive, and for this reason, 
it was the only one analyzed for this study. Despite its living top, FVB2 shows evidence 
of distressed growth in the upper ~30 cm of skeleton (Figure 4.1A), which is especially 
visible on X-rays (Figure 4.1B). The coral core was sampled at a millimeter-scale 
resolution. Near-monthly resolution analyses for δ18O and δ13C were performed, and 
skeletal extension rate was determined. More information about these analytical 
procedures can be found in the materials and methods sections of Chapters 2 and 3. 
Chapter 3 points out that both extension rate and skeletal δ13C values for coral core FVB2 
depart from longer term mean values in skeleton younger than ~1950 AD.  δ13C in this 
core does not show a decreasing trend as observed in the other four Fiji coral records. 
There is also an apparent decreasing trend in the extension rate values while the other 
four Fiji coral records present a general increasing trend (see Chapter 3, section 3.3.). 
Additionally, as seen in Chapter 2, the inter-colony correlation coefficient (r) decreases 
when FVB2 is added to the composite; Chapter 2 concludes that FVB2 presents an 
inconsistent pattern compared to other records from the Fiji area, lowering the inter-
colony correlation.  
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When the δ18O signal of FVB2 is compared to that of FVB1 (colony located in 
close proximity to FVB2), a singular dissimilarity appears (Figure 4.2). The two δ18O 
records are highly correlated from the oldest sections in the early 1800’s until ~ 1950-
1960 where they diverge.  From 1847 to 1955, FVB2 and FVB1 have similar mean δ18O 
values of -4.96‰ and -4.92‰, and mean standard deviations of 0.12 and 0.13, 
respectively and contain a similar decreasing trend. However, for the latest part of the 
record (1955 to 2000), while their standard deviations remain similar to one another (0.14 
for FVB1 and 0.15 for FVB2), their means are noticeably different (-5.19‰ for FVB1 
and -4.87‰ for FVB2).  
The δ18O difference between FVB2 and FVB1 is close to zero for the 1905-1955-
time period, and begins to increase around 1955 (Figure 4.3). The same pattern is 
observed for the difference between FVB2 and 1F. As described in Chapter 2, an offset 
between coral δ18O time series is observed; this offset has been attributed to the so-called 
“vital effect” offset (isotopic disequilibrium). Differences in δ18O between FVB2 and 
AB/16F from 1905 to 1955 represent this difference in isotopic disequilibrium. However, 
around the same time frame as the other records (~1955), the difference in δ18O still 
increases with both AB and 16F.  
To accurately determine the timing of this transition, a ramp function (RAMPFIT) 
was used. A ramp function is a simple mathematical expression of a transition in a time 
series. This can be used to determine the timing of a climatic transition and the 
equilibrium levels before and after this transition. The function RAMPFIT is based on 
changes in standard deviation to measure a transition in the mean of a time series 
[Mudelsee, 2000]. Visually, the assumption was made that the transition took place 
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around the time frame of 1950-1970. The ramp function regression carried out with 
RAMPFIT (Figure 4.4) confirms the timing of the visually estimated transition; the 
transition starts in 1955 and goes until 1965.  
The cumulative skeletal extension helped determining the depth at which the coral 
colony, where coral core FVB2 was extracted, was living around 1955: ~1.6 m. This 
depth might be considered a depth threshold at which the coral underwent changes, which 
forced an increase in δ18O and δ13C signals, as well as a reduction of the coral skeletal 
extension rate. 
 
Possible explanation for this transition 
Around 1955 AD, the extremely shallow environment that the coral colony was 
living in may have helped trigger the colony to undergo bleaching, affecting both its 
skeletal extension rate and its δ13C and δ18O values.  Coral reef bleaching is a common 
stress response to natural and/or anthropogenic disturbances such as violent storms, 
flooding, high and low temperature extremes, El Niño Southern Oscillation (ENSO) 
events, sub-aerial exposures, predatory outbreaks and epizootics [see Hoegh-Guldberg, 
1999 for review].  When corals bleach they commonly lose 60-90% of their zooxanthelae 
[Vaughan, 1914]. If the bleaching is not too severe and decreases in time, the affected 
corals usually regain symbiotic algae within several weeks or a few months. If 
zooxanthelae loss is prolonged, the zooxanthelae populations might not recover and the 
coral host eventually dies. Coral reefs live near their upper thermal tolerance limits 
[Coles et al., 1976] as well as UV radiation and salinity limits, and appear to not well 
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tolerate conditions outside of the normal (average) range [Glynn, 1996; Hoegh-Guldberg, 
1999].  
Incidences of coral bleaching have been associated with warmer-than-normal sea 
surface temperature (SST) conditions [e.g. Glynn, 1984; Goreau et al., 1993; Hoegh-
Guldberg and Salvat, 1995; Winter et al., 1998]. Prolonged exposure to a SST increase, 
even a short one, will reduce the coral growth rate [Glynn, 1993, 1996; Jokiel and Coles, 
1977, 1990; Coles and Jokiel, 1978; Meesters and Bak, 1993] and leave their skeleton 
significantly enriched in δ13C and δ18O [Allison et al., 1996]. However, a SST increase 
does not seem to be enough to create local scale bleaching events but, coupled with an 
increase in solar radiation, those two factors are associated with known bleaching events. 
Light plays a major role in providing the energy that drives the photosynthetic activity of 
zooxanthellae [Chalker et al., 1988].  It has been reported that short-wavelength incident 
solar radiation, such as the ultraviolet band, could have destructive effects on 
zooxanthelae activity [Jokiel, 1980; Fisk and Done, 1985; Harriott, 1985; Oliver, 1985; 
Goena et al., 1988; Lesser et al., 1990; Gleason and Wellington, 1993] and could result 
in decreased growth rates [Lesser, 1996]. However, bleaching events have not been 
proven to be caused solely by ultraviolet radiation.  Brown et al. [1997] concluded that it 
is extremely likely that bleaching of corals in shallow waters is induced by a combination 
of both elevated temperature and high irradiance. This might explain the increase in 
bleaching occurrences during summer months, when both temperature and irradiance are 
at their maxima, and might also explain bleaching of FVB2 as well as its consequences 
(δ18O and δ13C increase and coral skeletal extension rate decrease) when reaching a 
possible depth threshold (~1.6 m) around 1955. 
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 Additionally, corals exist naturally at salinities that range from 32 to 40 (SP) 
[Veron, 1986] and rapid decreases in salinity can cause the coral to bleach and even die 
[Hoegh-Guldberg and Smith, 1989]. The bleaching event in this study seems to have 
taken place around 1955, which is around the time that the Pacific Decadal Oscillation 
(PDO) switched from a positive to a negative phase. Studies have shown that during a 
negative PDO phase, La Niña events are more likely to occur. In the Fiji area, La Niña 
events are mainly represented by an increase in precipitation (see Chapter 5); with FVB2 
being very shallow, this increase in precipitation (decrease in salinity) might have 
contributed to the onset of bleaching of the coral colony.   
 This bleaching event could also be the consequence of seismic activities. Fiji 
archipelago is located on an active seismic region. The Fiji platform is a boundary zone 
between the Pacific and the Australian tectonic plates. This area contains numerous 
fractures that have horizontal displacements. Unlike vertical displacements (subdution 
zones), horizontal movements are not recognized as generating tsunamis; however, on 
rare occasion such as the 1953 Suva earthquake landslide can cause important tsunamis. 
This 1953 earthquake was a moderate (MS 6.75) offshore earthquake, which triggered a 
coral reef platform to collapse leading to a submarine landslide; this submarine landside 
caused an important tsunami [Houtz, 1962; Rahiman et al., 2007]. Eyewitnesses 
described two feet waves at the Western Lau group (area of Fiji where FVB2 was 
collected); those observations were from the foreshore, behind the barrier reefs [Houtz, 
1962]. In 1953, FVB2 was already leaving in shallow water; those two feet waves could 
have damage the coral colony and induce bleaching.   
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Coral colony FVB2 might have encountered a combination of the above 
disturbances known to cause bleaching events: increase in sea surface temperature and 
solar radiation, decrease in sea surface salinity, potential sub-aerial exposure during 
extremely low tide events or damage during earthquake events. However, despite the 
bleaching event that might have occurred in response to the coral becoming too shallow, 
the entire coral colony did not die. It has been hypothesized that corals are able to recover 
and survive bleaching events [Brown, 1997; Grottoli et al., 2006]. Bleaching can even be 
viewed as an adaptive mechanism [Buddemeir and Fautin, 1993; Rowan, 1998; Baker, 
2001], which allows the coral to be repopulated with alternative algae that are better 
suited to the new environmental conditions, possibly conferring greater stress resistance 
to the coral colony [Rowan et al., 1997; Brown, 1997]. During the 1955 hypothesized 
bleaching event, the coral might have lost most of its zooxanthelae; this would explain 
the transition in the δ18O signal from 1955 to 1965. This loss of zooxanthelae might have 
created an opportunity for a new type of zooxanthelae to colonize the colony; 
repopulation of a coral colony might take years or decades [Glynn, 1984]. The new 
zooxanthelae might incorporate isotopes in a different isotopic disequilibrium; this could 
explain the switch in the mean δ18O values as presented in the previous section.  
 
Conclusion: 
While growing toward the surface, coral core FVB2 might have reached a depth 
threshold of about 1.6 m (as previously mentioned). At that depth, the coral’s tolerance to 
external factors was overcome and the colony underwent partial bleaching, inducing an 
increase in δ13C and δ18O, and a decrease in extension rate. However, the part of the 
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colony where coral core FVB2 was collected survived this bleaching event, possibly by 
adapting, then continuing to present seasonal and interannual climate-related isotopic 
variability. This reinforces the concept of using multiple core records; by comparing this 
record to other records from the same area, we were able to pinpoint the starting point of 
the peculiar pattern. The associated part of the FVB2 record from 1955 to 2000 will be 
removed while the 1847 to 1954 section can be added to the Fiji coral core composite 
(see Chapter 5). Further study could also be pursued to constrain the timing of the 
bleaching event; this could be done by determining the time of depth of the other coral 
cores from the same colony, FVB2-H2 and FVB2-H3. 
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Figure 4.1: Slabs 1 and 2 of coral core FVB2-H1 with sampling path. A. Digital image 
B. X-radiographs. 
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 Figure 4.2: Annual average δ18O time series of FVB1 (grey line) and FVB2 (black line). 
Linear regression of FVB1 with time (grey line) for the entire length of the time series.  
Linear regression of FVB2 with time (black line) from 1847 to 1955. 
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Figure 4.3: Difference in annual averaged δ18O between FVB2 and FVB1, 1F, AB and 
16F (from top to bottom). The difference between FVB2 and the other records begin to 
increase around 1955 (dotted line). 
 
 
 
 
 
 
 
Figure 4.4: Ramp function (heavy black line) fitted to FVB2 time series. 
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CHAPTER 5:  Reconstruction of SPCZ salinity front interannual to long-term 
displacements with both instrumental and coral-derived SSS data from the Fiji and 
Tonga area since the mid-1800s 
 
 
1. Introduction 
The South Pacific Convergence Zone (SPCZ) is an important feature of the South 
Pacific Ocean. It is a zone of maximum precipitation and low sea surface salinity (SSS) 
[Delcroix, 1998]. It extends southeastward from the Western Pacific Warm Pool 
(WPWP) towards French Polynesia [Vincent, 1994; Folland et al., 2002]. It is the most 
prominent spur of the Intertropical Convergence Zone (ITCZ) (Figure 5.1A). Interannual 
to long-term changes in the position of the SPCZ can result in severe droughts or 
flooding in many equatorial nations. Under current global climate change, it is expected 
that the mean state of the Pacific Ocean will undergo changes, but there is currently no 
consensus of the direction that the climate will take in response to the global warming 
scenario. Certain studies predict a more El Niño-like state [Nurhati et al., 2009; Collins et 
al., 2010; Deser et al., 2010], while some other models forecast a la Niña-like mean state 
[Sohn and Park, 2010]. Recent studies conclude that an index defining the spatial 
variability of the SPCZ would be more appropriate than a simple ENSO index to 
characterize interannual variability of the southwest Pacific Ocean such as conditions that 
foster the development of tropical cyclones [Vincent et al., 2011]. The identification of 
SPCZ dynamics on interannual and decadal time-scales is of high importance for risk 
management and for ameliorating GCM climate predictions. 
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 Reliable modern instrumental records of the southwest Pacific are limited to the 
last ~30 years, which is not long enough to fully document the interannual to long-term 
variability of this region. Paleoclimate proxies have the potential to extend these records, 
by providing high-resolution data for long-term reconstructions. Corals have proven to be 
unique in their ability to geochemically record the climatic conditions in this area, and 
others. Coral-based paleoclimate records can provide precisely dated information about 
oceanographic and atmospheric conditions and variability on seasonal to centennial time-
scales.  This allows for the development of a longer temporal perspective in order to 
better understand the climatic-oceanographic dynamics.  
 This study focuses on reconstructing SPCZ movements through time using both 
instrumental and coral-derived sea surface salinity (SSS) data from the Fiji and Tonga 
areas. The Fiji and Tonga islands are located on the southeastern edge of the SPCZ, a key 
location for studying its variability. This region contains a pronounced salinity “front” in 
the surface ocean. One principal objective was to determine the past behavior of the 
SPCZ, especially the displacement of the salinity. A change in salinity in the south 
Pacific region is an important indicator of climate change but could also impact the 
climate through various feedbacks. Therefore, reconstructing the past behavior of the 
salinity front is of great interest for predicting its future bearing in the context of recent 
climate change.  
A network of eight coral cores were utilized for this study: five from Fiji and 
three from Tonga (Figure 5.1B), for which δ18O measurements were obtained at near-
monthly resolution. While seasonal SST variability in these areas is driving the seasonal 
δ18O variation observed in the corals, annual average coral δ18O is more closely 
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correlated to SSS variability as previously reported [LeBec et al., 2000; Linsley et al., 
2004, 2006, 2008; Chapter 2]. After a description of the study area as well as the 
instrumental SSS available for the Fiji and Tonga region, the validity of using coral core 
δ18O composite, as a SSS proxy, will be discussed. Finally, the use of the SSS difference 
between Fiji and Tonga as an index for interannual, interdecadal and long-term trend 
changes of the SPCZ salinity front position will be discussed.  
 
2. Study areas description and instrumental sea surface salinity data 
 The Republic of Fiji (~ 16°S, 179°E) and the Kingdom of Tonga (~20°S, 175°W) 
are located on the southern edge of the Western Pacific Warm Pool (WPWP), a region 
characterized by the warmest sea surface temperatures (SST) in the open ocean (>28°C). 
Interannual oceanographic variability in this area is dominated by El Niño-Southern 
Oscillation (ENSO) events.  ENSO events have twice the impact of the seasonal cycle on 
SSS but a less pronounced effect on interannual SST signal than the seasonal cycle. This 
area is thus mainly affected by SST changes on seasonal timescales, and almost 
exclusively affected by SSS variations on interannual timescales [Le Bec et al., 2000; 
Gouriou and Delcroix, 2002; Linsley et al., 2006; Chapter 2]. This seasonal and 
interannual pattern can be mostly attributed to SPCZ behavior. 
Along the southeastern edge of the SPCZ, a surface ocean salinity front (Figure 
5.1B) delineates the relatively low salinity waters (area of heavy rainfall) under the SPCZ 
influence, from the high-salinity waters of the south central Pacific gyre. This salinity 
front, located around 15˚S – 180˚E [Gouriou and Delcroix, 2002] is the South Pacific 
equivalent of the equatorial salinity front along the eastern edge of the WPWP [Maes et 
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al., 2002, 2004 and 2006].  Its position is indicated by the 35 isohaline (SP) [Gouriou and 
Delcroix, 2002]. The Fiji and Tonga islands are located in the southeastern edge of the 
SPCZ, a key location to study its variability. The SPCZ mean location shifts seasonally 
and on interannual time-scales associated with the phase of the El Niño-southern 
Oscillation (ENSO). During the austral winter and/or the warm phase of ENSO (El 
Niño), the SPCZ migrates to a more northeast position, which results in drier, saltier and 
colder conditions than average at Fiji and Tonga. During the austral summer and/or the 
cold phase of ENSO (La Niña) the SPCZ migrates to a more southwestern position. The 
zone of maximum rainfall moves over Fiji, resulting in wetter and fresher conditions than 
average in the Fiji and Tonga areas [Vincent, 1994; Salinger et al., 1995; Delcroix, 1998; 
Gouriou and Delcroix, 2002]. The new 1° x 1° (lat.-long.) gridded SSS dataset [Delcroix 
et al., 2011] reveals that during the peak of El Niño events, the salinity difference 
between Fiji and Tonga is close to 0. During La Niña both Fiji and Tonga SSS undergo a 
decrease in SSS of ~1.5 SP with Fiji being relatively fresher than Tonga. The net results 
of the salinity difference (gradient) between Fiji and Tonga increases by ~0.5 SP (Figure 
5.2). Given the relatively large SPCZ-related salinity changes in this region, SPCZ 
movements could therefore be tracked by reconstructing salinity variability and the 
salinity difference between Fiji and Tonga. The Interdecadal Pacific Oscillation (IPO) is 
another phenomenon that influences decadal and interdecadal climatic conditions in this 
region. The IPO is the Pacific-wide manifestation of the Pacific Decadal Oscillation 
(PDO), with as much variance in the Southern Pacific (southward to 55°S) as in the 
Northern Hemisphere [Mantua et al., 1997; Power et al., 1999; Folland et al., 2002]. The 
IPO is a multidecadal SST pattern resembling ENSO in the way that it displaces the 
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SPCZ, but both of them influence the SPCZ movements quasi-independently [Folland et 
al., 2002].  Folland et al. [2002] determined that the SOI and the IPO index are both 
strongly correlated with the SPCZ location. The SPCZ tends to move northeast during 
warm phases of both oscillations (positive IPO and negative SOI; El Niño event) and 
southwest during cold phases (negative IPO and positive SOI; La Niña event).  
  
3. Materials and Methods 
 Coral cores from both the Fiji and Tonga area are used in this study (Table 5.1). 
Description of the Fiji coral cores (designated 1F, AB, FVB1, FVB2 and 16F) are given 
in Chapter 2. Description of the Tonga cores designated TH1 and TNI2 can be found in 
Linsley et al. [2008]. Coral core TM1, originally discussed in Linsley et al. [2008] is not 
included in this study due to the possible influence of a coral fungal infection on the δ18O 
data [Linsley et al., 2008; Linsley’s unpublished results]. For the sake of consistency, 
only the years on which coral cores were drilled and analyzed at millimeter or every other 
millimeter resolution were used. The new coral record, TF1, presented in this study was 
collected in 2004 on an exposed reef pass, west of Funoifua Island (20˚16.750’S; 
174˚38.539’W). The colony was ~3 m high with ~7.5 m of water covering the top at low 
tide. TF1 was cut into ~7 mm thick slabs along the maximum growth axis using a 
modified tile saw. The slabs were X-rayed (5kV for 90 seconds) to determine the 
sampling tracks. Before sampling them, the slabs were cleaned in a deionized bath with a 
high-energy (500W, 20kHz) probe sonicator. The dried slabs were sampled using a low-
speed micro-drill with a 1-mm round diamond drill bit along the maximum growth axis. 
A ~3 mm-deep by ~3 mm-wide groove was excavated at 1 mm increments. 
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Approximately 100 µg of coral powder per sample was dissolved in ~100% H3PO4 at 
90ºC in a MultiPrep sample preparation device, and the generated CO2 gas was analyzed 
by a Micromass Optima gas-source triple-collector mass spectrometer in the Stable 
Isotope Ratio Mass Spectrometry (SIRMS) Laboratory at the State University of New 
York at Albany. Every 1-mm sample in the first 17 years of growth (200 samples) was 
analyzed, followed by analyzing samples from every-other 1-mm below this interval. The 
every-other mm analysis resolution (about 6 to 7 samples per year) was proven to be a 
sufficient sampling resolution to capture the full annual range of δ18O variability in 
massive Porites corals [Quinn et al., 1996]. For every 8 samples (16 samples below 200 
mm), a replicate sample was analyzed. The average difference in δ18O between duplicate 
analyses of 100 samples was 0.049‰. Samples of international standard NBS-19 were 
interspersed every ~10 samples. The average δ18O and standard deviation of 123 samples 
of NBS-19 (all coral cores included) was -2.200‰ ± 0.025‰. TFI chronology (2004 to 
1883) is based on attributing the lightest (most negative) δ18O value in each seasonal 
cycle to the warmest month of the year and the heaviest (most positive) value to the 
coldest. Since the coral was alive when it was cored, the top age is assumed to represent 
the time of collection ( November 2004). Ages were assigned to specific depth 
increments and were then linearly interpolated into monthly intervals (ARAND software 
package [Howell et al., 2006]). The timing of major ENSO events as well as the 
similarities between the other Tonga cores (TH1 and TNI2) were used to verify the 
chronology back to the mid-1800s [also see Linsley et al., 2004, 2006]. Because this 
study aims to use coral-derived SSS data to reconstruct interannual to centennial 
movements of the SPCZ, only annual average δ18O data will be presented. Annual 
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average data were created by averaging monthly values from January to December for 
each year. 
 
4. Results 
 The replicated coral δ18O records from Fiji and Tonga contain offsets in mean 
inter-core δ18O value (Table 5.1) that cannot be explained by environmental differences. 
Similar δ18O offsets has been observed in several other replicated coral studies [Tudhope 
et al., 1995; Linsley et al., 1999, 2004, 2006, 2008; Cobb et al., 2003]. The difference in 
mean δ18O between AB and 1F is -0.42‰ (Table 5.1). This difference would imply a 
SST and SSS difference of ~2˚C	  and ~0.79 SP, respectively (based on calibration 
equations in Chapter 2). However, those two colonies were located at the same water 
depth and ~200 m apart from each other. Therefore the observed difference in their mean 
δ18O cannot be due to differences in climatology (SST and SSS) between the sites. The 
offset observed between different coral colony mean δ18O has been attributed to the so-
called “vital effect”. During hydration and hydroxylation of CO2, kinetic fractionation is 
responsible for a discrimination against 18O, which produces depleted skeletal δ18O 
relative to the composition of the ambient seawater [Mc Connaughey, 1986, 1989b.]. This 
kinetic effect is colony-dependent, which might explain the offset observed between 
various coral records from the same area [Felis et al., 2003]. To remove the influence of 
the kinetic effect on δ18O, each data set was centered by subtracting their respective mean 
δ18O value (Table 5.1). Centering removes the offset and highlights the common variance 
(Figure 5.3). 
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 Various studies have concluded that a multi-coral approach is necessary to assess 
the regional-scale significance of coral-based climate reconstructions [Tudhope et al., 
1995; Gagan et al., 1998; Guilderson and Schrag, 1999; Linsley et al., 1999, 2006, 2008; 
Lough, 2004; Stephans et al., 2004; DeLong et al., 2007; Chapter 2]. To obtain a robust 
coral core composite signal, the  value between cores should be ≥0.64 (≥0.45, ≥0.27) 
while using 2 (3, 4) annual resolution records [Chapter 2]. Chapter 2 concludes that using 
at least three coral records from Fiji is statistically sufficient to obtain a reliable signal for 
climate reconstruction. The same method was used to assess the robustness of the Tonga 
records and the same conclusion was drawn; using 3 coral core records from Tonga is 
statistically sufficient to obtain a reliable signal. The inter-core correlation is =0.70 
which brings the value of the expressed population statistic to 0.91 and results in a signal 
to noise ratio of 10. Therefore all three coral records TH1, TNI2, and TF1 are used to 
create a Tonga coral composite (Figure 5.3). Concerning the Fiji composite, Chapter 2 
highlighted the peculiar pattern presented by FVB2 that was therefore not included in the 
Fiji coral core composite for that study.  The peculiar pattern in FVB2 was determined to 
start around 1955 (see Chapter 4), and for this reason, only data anterior to1955 will be 
included in the Fiji composite in this chapter (Figure 5.3). 
 Fiji and Tonga coral composites are used to create calibration equations with 
instrumental SSS. Fiji and Tonga annual average δ18O and instrumental SSS were 
established using only SSS values with uncertainties less than at 0.15 (SP) [Delcroix et 
al., 2011]. The calibration between the Fiji coral core composite and SSS spans from 
1973 to 2001 (the year 1975 was excluded because the associated error was >0.15 (SP)), 
and from 1975 to 2004 for Tonga.  
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Fiji and Tonga annual averaged δ18O composites were converted into SSS using 
calibration equations (1) and (2) respectively. This method assumes that δ18O variability, 
at interannual and longer time scales, is essentially affected by SSS variability. When 
compared to instrumental SSS, coral-derived SSS contains similar pattern in both 
variability and amplitude (Figure 5.4) with Fiji being on average fresher than Tonga as 
presented in the instrumental data (Figure 5.2). Most of the dissimilarities between 
instrumental and coral-derived SSS are within the limit of the instrumental error (dotted 
line on Figure 5.4). This reinforces the use of coral δ18O as a suitable direct proxy for 
reconstructing SSS variability. 
 
5. Discussion 
Reconstructed Fiji and Tonga SSS contain a distinct interannual mode of 
variability; this mode has similarities with ENSO, represented by the Southern 
Oscillation Index (SOI). Major ENSO events such as the 1982-83 and 1997-98 El Niño 
events, as well as the 1970-71 and 1974-75 La Niña events are reflected in both the Fiji 
and Tonga SSS signals (Figure 5.5A orange and yellow rectangles).  This interannual 
variability, as expected, is also present in the SSS difference between Fiji and Tonga 
(SSSd). Since Fiji has fresher SSS than Tonga (see Figure 5.2 and 5.5A), a lower SSSd 
value indicates a higher SSS difference between Fiji and Tonga. Since the axis of the 
SSSd plot is reversed, “high SSSd” refers to low values on the plot, and consequently to 
high SSS differences between Fiji and Tonga. A type 1 student's t-Test, using a one-tailed 
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distribution was performed to test the significance of the SSS difference between Fiji and 
Tonga. The null-hypothesis tested was that Fiji and Tonga SSS did not present 
differences in their mean. The student's t-Test rejected the null-hypothesis at more than 
95%. Therefore, SSSd variability during ENSO events is significant and can be used to 
study the climatic variability around the Fiji and Tonga area.  
The SSSd could be viewed as an indicator of the displacement of the salinity front. 
During a positive SOI (La Niña event), the southwestern displacement of the SPCZ is 
presumably bringing fresher water to Fiji (see Figure 5.2 for instrumental values and 
Figure 5.5A for coral-derived values). During a strong La Niña event (1970-71), the 
salinity front might reach Tonga, bringing fresher water to both locations, which will 
decrease the SSS difference between Fiji and Tonga (low SSSd value). However, during a 
weak La Niña event (1974-75), the salinity front might stay near Fiji, increasing the SSSd 
(Figure 5.5A and B). Conversely, during a negative phase of the SOI (El Niño), a 
northeastern movement of the SPCZ leaves colder and saltier conditions in both areas. 
During a strong El Niño event (1982-83), the salinity front is far west of Fiji, leaving both 
Fiji and Tonga with the same high salinity signal, which might decrease the SSS 
difference between Fiji and Tonga (low SSSd value). However, during a weak El Niño 
event (1988-89), the salinity front has not moved as far from Fiji, which leaves Fiji 
fresher than Tonga, increasing the SSSd (Figure 5.5B). Strong (weak) South Pacific La 
Niña and El Niño events will be reported by small (large) SSSd values. An ENSO salinity 
front position index can be created by matching the timing of ENSO events in the 
individual Fiji and Tonga SSS records and the SSSd amplitude (Table 5.2).  
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The magnitude of the salinity front displacement, observed in the SSSd, does not 
always follow the amplitude of equatorial ENSO events as represented by the SOI 
(Figure 5.5A). For example, both the 1970-71 and 1974-75 La Niña events are strong 
events following the SOI index, but the SSSd shows a strong event in 1970-71 and a weak 
event in 1974-75.  This implies that the equatorial and subtropical expressions of the 
ENSO variability are different from each other.  
Vincent et al. [2011] created an ENSO event classification based on four main 
SPCZ rainfall axis positions: negative, neutral, positive, and asymmetric [see Figure 5.a 
of Vincent et al., 2011]. The intensity of salinity front displacements recorded in the SSSd 
does not seem related to the different SPCZ position classifications (see Table 4 from 
Vincent et al., 2011 compared to this Chapter Table 5.2). Therefore, the movement of the 
salinity front, shown by the SSSd does not appear to be only influenced by the position of 
the SPCZ’s main axis of precipitation. This is in agreement with the interannual rainfall 
variability pattern presented by Gouriou and Delcroix [2002], showing similar rainfall 
pattern at both Fiji and Tonga. Moreover, as described in Chapter 2, no significant 
relationship between rainfall and coral δ18O or between rainfall and instrumental SSS was 
observed, which leads to the conclusion that interannual and lower-frequency SSS 
variability in the Fiji region is not primarily influenced by precipitation.  
In this area, as described also in Chapter 2, water mass advection plays an 
important role in the SSS variability. These results coupled with preliminary modeling 
results from the Couvelard et al. [2008] and Sasaki et al. [2006] simulations (Figure 5.6) 
point to the fact that different oceanic currents affect each region. The South Equatorial 
Current (SEC), a westward flowing surface current, is more influential on Fiji, and the 
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Subtropical Counter Current (STCC), a saltier surface current, is more influential on 
Tonga (see Figure 5.2 of Marchesiello et al., 2010). Therefore the interannual variability 
recorded by SSSd might be influenced by changes in oceanic circulation patterns, which 
agree with Marchesiello et al. [2010] on the possible impact of inter-annual variations of 
the surface circulation. Interannual coral δ18O variability could be recording changes in 
oceanic circulation in addition to SPCZ movements due to the phases of ENSO. 
Fiji and Tonga annual SSS and SSSd reconstructions since the mid-1800s (Figure 
5.7) contain various modes of variability. Results from singular spectrum analyses (SSA) 
and wavelet analyses (see appendix for more details) indicate that they are influenced by 
three primary modes of variability: interannual, decadal/interdecadal and a long-term 
secular trend. While the dominant modes of variability for the Fiji SSS are long-term 
trend (32%) and interannual (29%) and the weaker mode is the decadal/interdecadal 
(16%), dominant modes for the Tonga SSS signal are decadal/interdecadal (33%) and 
long-term trend (26%) and the weaker mode is the interannual (17%). This indicates that 
while Fiji and Tonga contain the same modes of variability, their relative contributions on 
SSS signals are not the same. Interannual variability has a strong influence on Fiji SSS, 
while the Tonga signal mainly reflects a decadal/interdecadal mode. As expected, the 
main modes of variability for SSSd are decadal/interdecadal (34%) and interannual 
(29%), while the long-term trend is the weaker mode (11%).  
The previous section attributes the interannual mode of Fiji and Tonga SSS 
variability to ENSO. The decadal component of the Fiji and Tonga SSS variability was 
extracted using SSA (frequencies from 13 to 30 years, not shown here). Using four of the 
eight records used in this study, Linsley et al. [2006 and 2008] concluded that Fiji and 
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Tonga decadal/interdecadal δ18O variability resemble the Interdecadal Pacific Oscillation 
(IPO) index described by Folland et al. [2002]. The extracted decadal/interdecadal SSSd 
signal (Figure 5.7 dark red dotted line) divides the time series into various phases (Table 
5.3), which do not resemble the Interdecadal Pacific Oscillation [Folland et al., 2002] or 
the Pacific Decadal Oscillation [Mantua et al., 1997] phase switches. While Fiji and 
Tonga SSS varies at decadal/interdecadal time scales following the IPO mode, 
decadal/interdecadal SSSd variability and its transitions such as 1957, 1976 and 1990 
present similarities with the ENSO-like interdecadal mode described by Zhang et al. 
[1997]. It is possible that this SSSd decadal/interdecadal variability is a low-frequency 
mode of the ENSO, which might imply an ENSO-like interdecadal variability of the 
oceanic circulation pattern around Fiji and Tonga. It is worth noting that this 
decadal/interdecadal mode has greater amplitude in the early part of the time series with 
somewhat reduced amplitude in the most recent part of the signal (Figure 5.7). 
Additionally, the decadal/interdecadal signal plateaued from ~1965 to 1979. Composite 
maps (see appendix for more details) of Pacific instrumental SSS [Delcroix et al., 2001] 
indicate that the difference between the two phases of the decadal/interdecadal mode is 
primarily in the strength of the SSS gradient between Fiji and Tonga.  The small 
amplitude of the gradient difference between the two phases might be due to the small 
decadal/interdecadal amplitude of the SSSd signal for the corresponding years presented 
in the instrumental SSS record. The difference in SSS gradient between the two phases 
might be greater if the composite maps were created for the older phases of the signal, 
where the SSSd decadal/interdecadal signal was stronger. 
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Both Fiji and Tonga reconstructed SSS time series present a long-term trend 
toward fresher conditions, with the inferred Fiji SSS reduction being greater than that at 
Tonga (Figure 5.8). This interpretation agrees with SSA results indicating a greater 
percent variance of the long-term frequency in the Fiji SSS record (32% for Fiji and 26% 
for Tonga). As expected, a general long-term trend can be observed in the SSSd (Figure 
5.8). It is likely that this inferred long-term freshening trend calculated from coral δ18O 
was influenced by a low amplitude SST warming trend. A ~0.5°C increase from 1884 to 
2001 is observed in both Fiji and Tonga instrumental SST [Smith et al., 2008]. If the 
interannual δ18O signal was only influenced by the SST variability, this ~0.5°C would 
correspond to a decrease in δ18O of 0.136‰ and 0.146‰ for Fiji and Tonga, respectively 
(using regression equations not presented here). Assuming that the SST warming has 
been linear toward the present, this increase would result in a decrease in δ18O of 
~0.001‰ per year for both Fiji and Tonga. The Fiji and Tonga δ18O residuals (δ18O 
trends with SST component removed) still show long-term trends toward fresher values 
(Figure 5.9) for both Fiji and Tonga time series. Consequently, I conclude that SST is not 
the main factor shaping this long-term trend, and this region is therefore undergoing a 
long-term freshening trend. The long-term freshening trend in both Fiji and Tonga might 
imply an expansion of the SPCZ, which would likely shift the mean position of the 
salinity front further southeast towards Tonga, bringing fresher water to both the Fiji and 
Tonga areas. This is in agreement with the results of Linsley et al. [2006] and Cravatte et 
al. [2009], both concluding that the SPCZ has expanded during the 20th century. Linsley 
et al. [2006] discussed a long-term decreasing trend in coral δ18O records from the South 
West Pacific (this study included Fiji coral records AB and 1F). Cravatte et al. [2009] 
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based their conclusion on instrumental SSS data going back to 1970. The increase in the 
SSSd beginning around 1920 (Figure 5.8) could be related to an increase in the strength of 
the subtropical countercurrent balancing the effect of the SPCZ precipitation around 
Tonga, increasing the SSS difference between Fiji and Tonga and dampening the 
freshening in Tonga.  
 
5. Conclusions 
This study validates the use of Fiji and Tonga coral δ18O at annual resolution as a 
suitable proxy for past SSS variability. The calibration equations established between 
annually averaged Fiji and Tonga composites and instrumental SSS records are robust 
and any difference over time within instrumental error on the SSS data. The SSS 
difference between Fiji and Tonga was proven to be significant and could be used as a 
proxy for reconstructing the movement of the SPCZ salinity front. Fiji and Tonga 
reconstructed SSS, as well as the SSS difference between the two sites present three main 
modes of variability: interannual, decadal/interdecadal and long-term trend.  
In terms of interannual variability, reconstructed Fiji and Tonga SSS resemble the 
ENSO signal. However, the intensity of the salinity front displacement, recorded by the 
SSSd amplitude, could be influenced by changes in oceanic circulation. An ENSO event 
Fiji-Tonga salinity front displacement classification ranking is created by matching the 
timing of ENSO events in the individual Fiji and Tonga SSS records and the SSSd 
amplitude. This classification also has potential to be used as an index of past oceanic 
variability. 
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Fiji and Tonga reconstructed SSS also present a decadal/interdecadal mode that is 
influenced by the IPO variability. The SSSd also presents a decadal/interdecadal 
variability mode whose amplitude decreases toward the present. This mode could be 
associated with the ENSO-like interdecadal mode described by Zhang et al. [1997].  
This study also evaluates the long-term trends in Fiji and Tonga coral δ18O 
derived SSS and SSSd time series. The reconstructed SSS decreasing trends in both Fiji 
and Tonga suggest that the SPCZ is intensifying or expanding. The SSSd results support 
this conclusion by showing that, while both Fiji and Tonga are getting fresher, Fiji is 
freshening faster than Tonga. Since the SSS decrease at both sites is not of the same 
amplitude, I conclude that an intensification of the Subtropical Counter Current could be 
bringing relatively colder and saltier waters to Tonga; those conditions could 
counterbalance the effects of the warmer and fresher conditions induced by the SPCZ 
expansion. 
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a Years were millimeter scale resolution is available. 
b For the common time period of all the cores. Fiji (1955-1905) ; Tonga (2004-1944) 
 
Table 5.1: Description of the coral cores used in this study, AB, 1F, FVB1, FVB2 and 
16F for the Fiji area and TH1, TNI2 and TF1 for the Tonga area. 
 
 
 
 
 
 
 
Core 
ID Species 
Length 
(in cm) Years
a Location Latitude Longitude 
Mean δ18O 
value (‰)b Publications 
        
1F Porites lutea 230 
1997-
1781 
Savusavu Bay, 
Fiji 
16°49’S 
179°14’W -5.05 
Linsley et 
al., 2004 
AB Porites lutea 389 
2001-
1617 
Savusavu Bay, 
Fiji 
16°49’S 
179°14’W -4.63 
Linsley et 
al., 2006 
FVB1 Porites lutea 236 
2004-
1841 
Vanua Balavu, 
Fiji 
17°20.1’S 
178°57’W -5.02 Chapter 2 
FVB2 Porites lutea 294 
2000-
1847 
Vanua Balavu, 
Fiji 
17°20.5’S 
178°56’W -4.99 Chapter 2 
16F Porites lutea 450 
1998-
1937 
Aïwa Island,   
Fiji 
18°19’S 
178°43’W -4.77 Chapter 2 
        
TH1 Porites lutea 191 
2004-
1944 
Ha’afera 
Island, Tonga 
19°56’S 
174°43’W -4.95 
Linsley et 
al., 2008 
TNI2 Porites lutea 224 
2004-
1848 
Nomuka 
Island, Tonga 
20°16’S 
174°49’W -4.75 
Linsley et 
al., 2008 
TF1 Porites lutea 310 
2004-
1883 
Funoifua 
Island, Tonga 
20°16’S 
174°38’W -4.74 
This 
chapter 
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El Niño events La Niña events 
  
1998 1993 1987 1983 1978 1973 
1970 1966 1958 1954 1941 1930 
1926 1919 1912 1905 1897 1891 
1889 1885 
 
2000 1996 1989 1984 1982 1979 
1976 1971 1968 1964 1960 1955 
1939 1927 1922 1917 1914 1910 
1898 1893 1890 1887 
 	  
Table 5.2: El Niño and La Niña events present in both Fiji and Tonga reconstructed SSS. 
Bold years are strong El Niño and La Niña South Pacific events. 
 
 
	  
Positive Phases Negative Phases 
1994-2001 
1980-1989 
1950-1964 
1943-1948 
1928-1935 
1904-1915 
1890-1895 
 
 
1990-1993 
1949-1959 
1936-1942 
1916-1927 
1896-1903 
1883-1889 
 
	  
	  
Table 5.3: Positive and negative phases of the decadal/interdecadal SSSd, positive phases 
are values lower than the mean and negative phases, values higher than the mean. 
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Figure 5.1: A) Annual average Global Precipitation Climatology Project (1979-1992) in 
mm per day (Xie and Arkin, 1997). Orange-red colors indicate greater precipitation. The 
location of the South Pacific Convergence Zone (SPCZ) and Intertropical Convergence 
Zone (ITCZ), as well as the study sites, are labeled B) Study sites in the Republic of Fiji 
and Kingdom of Tonga (grey and black outlined circles) in relation to annually averaged 
sea surface salinity (World Atlas 1994-LEVITUS) (contours in PSU). The SPCZ-related 
salinity front can be seen aligned northeast southwest across the study area near the 35 
p.s.s isohaline. 
 
 
 
 
 
A 	  
B 	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Figure 5.2: Fiji and Tonga Sea Surface Salinity (SSS) obtained from the monthly gridded 
data with a monthly 1° latitude, 1° longitude resolution [Delcroix et al., 2011]. The lower 
part of the figure corresponds to monthly data Fiji (blue) and Tonga (green) and annual 
average (arithmetic mean) data Fiji (bold blue) and Tonga (bold green). The top portion 
of the figure is SSS difference between Fiji and Tonga with monthly data (light red) and 
annual average (arithmetic mean) data (dark red). 
 
 
 
 
 
 
 
 
 
 
 
 
34
34.5
35
35.5
36
-1
-0.5
0
1960 1970 1980 1990 2000 2010
Fiji monthly SSS
Tonga monthly SSS
Fiji annual average SSS
Tonga annual average SSS
Fiji - Tonga monthly SSS
Fiji - Tonga annual average SSS
1960 1970 1980 1990 2000 2010
Year AD
Gr
id
de
d 
SS
S 
SSS Difference 
between Fiji and Tonga 
83
	  	  
 
 
 
 
 
 
 
 
Figure 5.3: Top: Annual average δ18O data in ‰ from five Fiji coral cores, 1F, AB, 
FVB1, FVB2 and 16F. Fiji Composite is the arithmetic average of the 5 Fiji coral cores 
(black line). Bottom: Annual average δ18O data in ‰ from three Tonga coral cores, TH1, 
TNI2, and TF1. Tonga Composite is the arithmetic average of the three Tonga coral cores 
(black line). The mean values from the common periods 1955-1905 (for Fiji cores) and 
2004-1944 (for Tonga cores) were removed to center the time series. 
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Figure 5.4: A) Coral-derived SSS data (Blue line) and instrumental SSS data (black line) 
from Fiji B) Coral-derived SSS data (Green line) and instrumental SSS data (black line) 
from Tonga. The dotted black lines on both graphs represent the error of the instrumental 
SSS data [Delcroix et al., 2011].  
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Figure 5.5: A. Top plot: Annual average coral-derived SSS from Fiji (blue) and Tonga 
(green) in SP, Middle plot: Southern Oscillation Index (SOI), Bottom plot: SSS difference 
between Fiji and Tonga (SSSd), a low value indicates a high SSS difference between Fiji 
and Tonga. The yellow rectangles represent the 1970-71 and 1974-74 La Niña events and 
the orange rectangles represent 1982-83 and 1997-98 El Niño events. B. Schematic of the 
position of the salinity front during weak and strong El Niño and La Niña South Pacific 
events. 
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Figure 5.6: Comparison of ROMS and OFES 0-50 m salinity in the Fiji and Tonga 
region (Courtesy of C. Menkes).  Note the complicated current structure in both regions. 
Also note that Tonga is bathed in water originating from the west as part of the 
Subtropical Counter Current (STCC). 
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Figure 5.7: Top plot: Annual average coral-derived SSS from Fiji (blue) and Tonga 
(green) in SP. Bottom plot: SSS difference between Fiji and Tonga (SSSd), a low value 
indicates a high SSS difference between Fiji and Tonga. The decadal/interdecadal mode 
is extracted from the singular spectrum analyses output (dotted dark red).  
 
 
 
 
 
 
 
 
 
Figure 5.8: Top plot: Annual average coral-derived SSS from Fiji (blue) and Tonga 
(green) in SP. Bottom plot: SSS difference between Fiji and Tonga (SSSd), a low value 
indicates a high SSS difference between Fiji and Tonga. Long-term trend  (frequencies 
superior at 75 years) are extracted from the singular spectrum analyses output (dotted 
dark red).  
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Figure 5.9: Annual average coral δ18O from Fiji (dark blue) and Tonga (dark green) in 
‰. Fiji (light blue) and Tonga (light green) annual average coral δ18O residual (free of a 
0.5°C SST increase), and their respective linear trends.  
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CHAPTER 6: Dissertation Summary 
 
 
This dissertation assesses the need for using a replication method for coral-based 
paleoclimatology reconstructions. For the purpose of this dissertation, four coral records 
from the Fiji and Tonga area were generated at a nearly monthly resolution: FVB1, 
FVB2, and 16F from Fiji and TF1 from Tonga. These new records complement a 
preexisting network containing two records from Fiji (AB and 1F), and two from Tonga 
(TH1 and TNI2) [Linsley et al., 2004, 2006, and 2008]. 
The first part of this dissertation focuses on assessing the reproducibility of coral 
oxygen isotope ratio (δ18O) measurements using Fiji coral records at both monthly and 
annual average resolution. Based on methods currently used in dendroclimatology, 
chapter 2 concluded that the number of coral records needed to achieve a significant 
paleo-reconstruction is N=3 for both monthly and annual averaged resolutions, for this 
Fiji coral records. Despite some intra-colony variations, δ18O variability at both seasonal 
and interannual timescales is essentially the same over the entire eastern Fiji region, 
which confirmed the reproducibility between coral colonies. As expected, the composite 
δ18O signal is more highly correlated with climatic parameters, such as SST and SSS, 
than individual cores. While SST variability is the primary driver of seasonal δ18O 
variation, annual average data are more closely correlated to SSS variability. There is no 
significant relationship between rainfall and coral δ18O, or between rainfall and SSS, 
which leads to the conclusion that interannual and lower-frequency SSS variability in this 
region are mainly influenced by water mass advection instead of precipitation. 
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Chapter 3 confirms the benefits of establishing a coral record composite. It also 
discussed the inter-colony reproducibility of carbon isotope ratio (δ13C) measurements. 
The Fiji coral δ13C composite time series presents a long-term decreasing trend. 
Variability in solar irradiance and coral extension rate are not responsible for the long-
term trend of increasingly depleted coral δ13C values. However, the depth at which a 
coral colony is living influences both δ13C and extension rate mean values. Corals 
growing deeper in the water column have lower mean δ13C values and slower mean 
extension rates than corals growing at shallower depths. Cumulative coral growth alters 
the depth at the top of a colony, and was therefore determined to have an influence on 
δ13C. This effect was subtracted from the Fiji δ13C composite in order to create a refined 
δ13C composite (δ13CFiji-DIC), which improve the representation of δ13C variability of the 
Fiji surface water DIC. This chapter suggests that the increase in isotopically-light 
atmospheric CO2 (know as the “Suess effect”) is reflected in the δ13C of the surface water 
DIC, which is in turn reflected in Fiji coral δ13C. However, δ13C variability between the 
atmosphere and the ocean is not synchronous, and a delay of ~10 years is found between 
them.  
Both Chapter 2 and 3 highlight that coral core FVB2 δ18O and δ13C record 
contains an irregular or anomalous signal with an increase in δ13C and δ18O, and a 
decrease in extension rate starting around the mid-1900s. Chapter 4 concluded that while 
growing toward the surface, coral core FVB2 might have reached a depth threshold 
where the coral’s tolerance to external factors was overcome and the colony underwent 
partial bleaching. However, the part of the colony where coral core FVB2 was collected 
survived this bleaching event, possibly by adapting, then continuing to record seasonal 
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and interannual climate-related isotopic variability. This bleaching event seems to have 
started around 1955 when the coral was growing at a depth of ~1.6 m. The part of FVB2 
associated with the bleaching, from 1955 to 2000, was removed, while the 1847 to 1954 
section was added to the Fiji coral core composite. 
This new Fiji coral δ18O composite coupled with the Tonga coral δ18O composite 
allowed for the reconstruction of the past SSS variability of the area. Chapter 5 validates 
the use of Fiji and Tonga coral δ18O at annual resolution as a suitable proxy for past SSS 
variability. The SSS difference between Fiji and Tonga (SSSd) was proven to be 
significant and could be used as a proxy for reconstructing the movement of the SPCZ 
salinity front. The displacement of this salinity front follows three main modes of 
variability: ENSO, decadal/interdecadal, and long-term trend. An ENSO salinity front 
displacement classification was created by matching the timing of ENSO events in the 
individual Fiji and Tonga SSS records and the SSSd amplitude. The decadal/interdecadal 
mode of variability contained in Fiji and Tonga SSS resemble the IDPO/IPO modes 
[Linsley et al., 2008 and Folland et al., 2002]. The SSSd also presents a 
decadal/interdecadal variability mode for which the amplitude decreases toward the 
present. Both Fiji and Tonga contain a long-term decreasing δ18O/SSS trend, with Fiji 
becoming fresher than Tonga. As pointed out in chapter 2 and confirmed in chapter 5, 
oceanic warming does not appear to be the main factor influencing this decreasing δ18O 
trend. Low-frequency changes in SSS seem to be the primary factor driving this long-
term decreasing δ18O trend. Therefore, the South Pacific Ocean appears to be going 
toward a fresher state (La Niña-like mode) as a response to an eastward expansion of the 
SPCZ. This result is in agreement with both coral-derived [Linsley et al., 2006] and 
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instrumental-derived [Cravatte et al., 2009] reconstructions of the salinity front 
displacement. However the difference in SSS decrease between Fiji and Tonga could be 
interpreted as a change in oceanic circulation. An intensification of the Subtropical 
Counter Current, which would bring colder and saltier conditions to Tonga, could 
counterbalance the effects of the warmer and fresher conditions induced by expansion of 
the SPCZ. 
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APPENDIX I: Singular Spectral Analyses and Wavelet Analyses: methods and 
outputs 
 
Statistical analyses are useful tools for analyzing time series with many different 
timescales or changes in variance.  Paleoclimatology is mainly a descriptive discipline; 
coral-derived data gives a picture of the climate mean state and its evolution with time. 
Statistics need to be introduced to obtain qualitative and quantitative information on the 
main component of the climate variability captured by the proxy-derived data.  
 
 
Singular Spectral Analyses 
1. Method 
 The goal of the singular spectral analysis (SSA) is to separate short-term to long-
term variations and to distinguish between cyclical forcing mechanisms of the climate 
system and broad-band resonance. SSA decomposes the time series into significant 
frequency components; the software considers M-lagged copies of a centered time series 
of x(t) samples at equal intervals and calculates eigenvalues and eigenvectors of their 
covariance matrix [Ghil and Vautard, 1991]. The eigenvalues are more commonly named 
as Principal Component and the eigenvectors as Empirical Orthogonal Function (EOFs). 
Frequency separation increases as M increases, whereas statistical correlations decrease. 
To prevent this, M should not exceed 1/3 of the total number of data in the time series 
(1/3N) [Vautard et al., 1992]. Reconstructed components are then calculated and a 
unique expansion of the signal into a sum of the different components is obtained. A 
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detailed description of this technique and its paleoclimate application is explained by 
Vautard and Ghil [1989], and Vautard et al. [1992]. E. Cook from the Lamont-Doherty 
Earth Observatory, Columbia University, New York, NY wrote the SSA program used in 
this study.  
 Fiji and Tonga annual average SSS composite as well as the SSS difference 
between those two time series (SSSd) have been run through SSA. 
 
1. Outputs 
Each eigenvector (E), 16 in total, represent a discrete frequency for which the % 
variances are showed. The M value was set to 50. 
 
 
 
Tonga 
 
E % Variance 
Peak 
(in years) 
1 19 50 
2 7 125 
3 5 20.41 
4 5 19.61 
5 5 5.65 
6 4 9.09 
7 4 9.09 
8 4 9.09 
9 4 40 
10 3 33.33 
11 3 4.9 
12 3 4.93 
13 3 6.41 
14 3 6.49 
15 2 13.33 
16 2 13.33 
   
17 Interannual variability 
33 Decadal/ Interdecadal 
26 Long term trend 
Fiji 
 
E % Variance 
Peak 
(in years) 
1 23 200 
2 9 76.92 
3 5 13.51 
4 5 13.51 
5 4 5.68 
6 4 5.68 
7 3 4.9 
8 3 5.18 
9 3 20.83 
10 3 2 
11 3 4.08 
12 3 4.08 
13 3 20.83 
14 2 6.54 
15 2 6.54 
16 2 6.54 
   
 29 Interannual 
variability 
 16 Decadal/ 
Interdecadal 
 32 Long term trend 
SSSd 
 
E % Variance 
Peak 
(in years) 
1 11 2 
2 11 142.86 
3 8 17.54 
4 6 17.86 
5 6 17.86 
6 4 30.3 
7 4 29.41 
8 3 4.08 
9 3 6.06 
10 3 6.06 
11 3 4.08 
12 3 13.51 
13 3 13.51 
14 2 4.83 
15 2 4.85 
16 2 6.62 
   
29 Interannual variability 
34 Decadal/ Interdecadal 
11 Long term trend 
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Wavelet analyses 
 
1. Method  
 The Wavelet Analysis is a statistical tool which decomposes the time series 
simultaneously into time and frequency-space in order to extract information on both the 
amplitude of any periodic signals and how this amplitude varies over time [Torrence and 
Compo, 1998]. The Morelet wavelet analysis program was run using a Matlab script.  
This script linearly detrended and normalized the time series (plot a). The wavelet power 
spectrum (plot b) and global wavelet spectrum (plot c) indicate the time series’ various 
frequencies as well as their power. 
Fiji and Tonga annual average SSS composite as well as the SSS difference between 
those two time series (SSSd) have been run. 
 
2. Outputs 
On the global wavelet spectrum (c) most of the frequencies are not above the 90% 
significance level; this is principally due to the brevity of the records allowing a relatively 
narrow cone of influence. Even though the frequencies are not statistically significant 
they are still contained in the data set. 
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APPENDIX II: Composite Maps: methods and outputs 
 
1. Method  
Composite maps, shown here, are pictures of the Pacific Ocean sea surface salinity (SSS) 
at a specific time. The data used are instrumental gridded SSS, 1° x 1° from 1950 to 2009 
(http://www.legos.obs-mip.fr/observations/sss/datadelivery/productstime - 
gsss_tpo_5009_v1.0..nc). These maps were created using Matlab. 
   
2. Outputs: 
Positive phase years (high SSSd): 1959, 1969, 1961, 1962, 1963, 1983, 1984,1985, 
1986, 1998, 1999, 2000  
Negative phase years (low SSSd): 1952, 1953, 1954, 1955, 1990, 1991, 1992 
 
The two starts represent Fiji and Tonga. 
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APPENDIX III: Fiji and Tonga coral skeleton δ18O time series in ‰ – Monthly 
resolution 
 	  
Year	  A.D.	   FVB1-­‐H4	  	   FVB2-­‐H1	   16F	   TF1	  
2004.83	   	  	   	  	   	  	   -­‐4.55660043	  
2004.75	   	  	   	  	   	  	   -­‐4.60900033	  
2004.67	   	  	   	  	   	  	   -­‐4.5993992	  
2004.58	   -­‐5.02767633	   	  	   	  	   -­‐4.44100038	  
2004.50	   -­‐5.05700782	   	  	   	  	   -­‐4.64419972	  
2004.42	   -­‐5.17786469	   	  	   	  	   -­‐4.82640046	  
2004.33	   -­‐5.42355573	   	  	   	  	   -­‐5.02360093	  
2004.25	   -­‐5.42549208	   	  	   	  	   -­‐5.20060005	  
2004.17	   -­‐5.55132718	   	  	   	  	   -­‐5.25099989	  
2004.08	   -­‐5.58652094	   	  	   	  	   -­‐5.29171408	  
2004.00	   -­‐5.47117557	   	  	   	  	   -­‐5.24157173	  
2003.92	   -­‐5.15661538	   	  	   	  	   -­‐5.11585691	  
2003.83	   -­‐4.98925836	   	  	   	  	   -­‐4.93014316	  
2003.75	   -­‐4.97263616	   	  	   	  	   -­‐4.81871406	  
2003.67	   -­‐4.90428628	   	  	   	  	   -­‐4.6915706	  
2003.58	   -­‐4.81551316	   	  	   	  	   -­‐4.51300008	  
2003.50	   -­‐4.91815494	   	  	   	  	   -­‐4.58179981	  
2003.42	   -­‐5.03822098	   	  	   	  	   -­‐4.80879864	  
2003.33	   -­‐5.19432359	   	  	   	  	   -­‐5.01120033	  
2003.25	   -­‐5.37701293	   	  	   	  	   -­‐5.07730005	  
2003.17	   -­‐5.53190539	   	  	   	  	   -­‐5.17199975	  
2003.08	   -­‐5.39775121	   	  	   	  	   -­‐5.10557177	  
2003.00	   -­‐5.39488792	   	  	   	  	   -­‐5.03357164	  
2002.92	   -­‐5.49974232	   	  	   	  	   -­‐4.95814277	  
2002.83	   -­‐5.31327967	   	  	   	  	   -­‐4.88385727	  
2002.75	   -­‐5.18856207	   	  	   	  	   -­‐4.75414252	  
2002.67	   -­‐4.9698882	   	  	   	  	   -­‐4.63428533	  
2002.58	   -­‐4.8308194	   	  	   	  	   -­‐4.5500005	  
2002.50	   -­‐4.86052179	   	  	   	  	   -­‐4.71800002	  
2002.42	   -­‐4.940366	   	  	   	  	   -­‐4.76799976	  
2002.33	   -­‐5.13924914	   	  	   	  	   -­‐4.94250014	  
2002.25	   -­‐5.27499164	   	  	   	  	   -­‐5.12400223	  
2002.17	   -­‐5.51124909	   	  	   	  	   -­‐5.3744999	  
2002.08	   -­‐5.77842713	   	  	   	  	   -­‐5.50199901	  
2002.00	   -­‐5.71916224	   	  	   	  	   -­‐4.99259889	  
2001.92	   -­‐5.57690761	   	  	   	  	   -­‐4.82619972	  
2001.83	   -­‐5.32809882	   	  	   	  	   -­‐4.69659974	  
2001.75	   -­‐5.20673986	   	  	   	  	   -­‐4.76540059	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2001.67	   -­‐5.15860758	   	  	   	  	   -­‐4.66300036	  
2001.58	   -­‐5.1075013	   	  	   	  	   -­‐4.8102857	  
2001.50	   -­‐5.18181446	   	  	   	  	   -­‐4.83285719	  
2001.42	   -­‐5.26694625	   	  	   	  	   -­‐4.90128576	  
2001.33	   -­‐5.39420729	   	  	   	  	   -­‐4.9687146	  
2001.25	   -­‐5.59541456	   	  	   	  	   -­‐5.10299981	  
2001.17	   -­‐5.68913435	   	  	   	  	   -­‐5.28871517	  
2001.08	   -­‐5.71553614	   	  	   	  	   -­‐5.46499954	  
2001.00	   -­‐5.58450891	   	  	   	  	   -­‐5.19400031	  
2000.92	   -­‐5.34762245	   	  	   	  	   -­‐5.24799987	  
2000.83	   -­‐5.29719676	   	  	   	  	   -­‐4.92699979	  
2000.75	   -­‐5.19709177	   	  	   	  	   -­‐4.79899897	  
2000.67	   -­‐5.15747731	   	  	   	  	   -­‐4.61800042	  
2000.58	   -­‐5.08207414	   	  	   	  	   -­‐4.584	  
2000.50	   -­‐5.12391146	   	  	   	  	   -­‐4.5840014	  
2000.42	   -­‐5.20995463	   	  	   	  	   -­‐4.83199942	  
2000.33	   -­‐5.38057041	   	  	   	  	   -­‐4.92100073	  
2000.25	   -­‐5.59869003	   	  	   	  	   -­‐5.3619972	  
2000.17	   -­‐5.60301553	   	  	   	  	   -­‐5.50399966	  
2000.08	   -­‐5.79540312	   -­‐5.2092896	   	  	   -­‐5.39466689	  
2000.00	   -­‐5.77615314	   -­‐5.159976	   	  	   -­‐5.35099999	  
1999.92	   -­‐5.69911011	   -­‐5.112032	   	  	   -­‐4.90100143	  
1999.83	   -­‐5.53512937	   -­‐5.0655688	   	  	   -­‐4.78700003	  
1999.75	   -­‐5.24819074	   -­‐5.0329152	   	  	   -­‐4.77300004	  
1999.67	   -­‐5.28676516	   -­‐4.9927464	   	  	   -­‐4.72300015	  
1999.58	   -­‐5.2291731	   -­‐4.946312	   	  	   -­‐4.72085715	  
1999.50	   -­‐5.26552344	   -­‐4.97230155	   	  	   -­‐4.81899951	  
1999.42	   -­‐5.31085677	   -­‐4.99949467	   	  	   -­‐4.95700003	  
1999.33	   -­‐5.3561901	   -­‐5.13294181	   	  	   -­‐4.98699995	  
1999.25	   -­‐5.47192898	   -­‐5.26511444	   	  	   -­‐4.94842845	  
1999.17	   -­‐5.59059564	   -­‐5.27611002	   	  	   -­‐5.0001438	  
1999.08	   -­‐5.70926231	   -­‐5.2856439	   	  	   -­‐5.2129998	  
1999.00	   -­‐5.59647367	   -­‐5.14515732	   	  	   -­‐5.08370021	  
1998.92	   -­‐5.39530325	   -­‐5.02551463	   	  	   -­‐5.10219937	  
1998.83	   -­‐5.41030817	   -­‐4.75747805	   	  	   -­‐4.85079894	  
1998.75	   -­‐5.0691304	   -­‐4.69346341	   -­‐4.6872542	   -­‐4.54379972	  
1998.67	   -­‐4.70371035	   -­‐4.40944762	   -­‐4.6891375	   -­‐4.36300027	  
1998.58	   -­‐4.83229392	   -­‐4.42596641	   -­‐4.81752776	   -­‐4.47025016	  
1998.50	   -­‐4.91398001	   -­‐4.4424852	   -­‐4.88250917	   -­‐4.52399937	  
1998.42	   -­‐5.087065	   -­‐4.60028239	   -­‐4.85735513	   -­‐4.62799972	  
1998.33	   -­‐5.27096268	   -­‐4.81121564	   -­‐4.88786641	   -­‐4.75200026	  
1998.25	   -­‐5.33983529	   -­‐4.952436	   -­‐4.972	   -­‐4.90699994	  
1998.17	   -­‐5.37307035	   -­‐4.97276681	   -­‐4.99442548	   -­‐5.01199978	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1998.08	   -­‐5.38360526	   -­‐4.99272	   -­‐5.15459551	   -­‐4.81057146	  
1998.00	   -­‐5.27327134	   -­‐4.93441	   -­‐5.08323853	   -­‐4.64885705	  
1997.92	   -­‐5.16836638	   -­‐4.8761	   -­‐4.98783898	   -­‐4.60628553	  
1997.83	   -­‐5.07569972	   -­‐4.8177288	   -­‐4.76559679	   -­‐4.540714	  
1997.75	   -­‐4.9747124	   -­‐4.7424256	   -­‐4.62257748	   -­‐4.45214298	  
1997.67	   -­‐4.86448429	   -­‐4.6671224	   -­‐4.57667956	   -­‐4.38371433	  
1997.58	   -­‐4.74381763	   -­‐4.592112	   -­‐4.51067906	   -­‐4.32200034	  
1997.50	   -­‐4.91815238	   -­‐4.63876	   -­‐4.63296107	   -­‐4.54800127	  
1997.42	   -­‐5.24387803	   -­‐4.836376	   -­‐4.73042839	   -­‐4.77899942	  
1997.33	   -­‐5.42472146	   -­‐5.000641	   -­‐4.97805753	   -­‐5.10600009	  
1997.25	   -­‐5.52695187	   -­‐5.113418	   -­‐5.19308254	   -­‐5.16400179	  
1997.17	   -­‐5.51164069	   -­‐5.215702	   -­‐5.29774687	   -­‐5.49049918	  
1997.08	   -­‐5.55730506	   -­‐5.304	   -­‐5.31714696	   -­‐5.66299978	  
1997.00	   -­‐5.45631215	   -­‐5.27201267	   -­‐5.24767988	   -­‐5.51233311	  
1996.92	   -­‐5.34831237	   -­‐5.23902653	   -­‐5.20216461	   -­‐5.32699967	  
1996.83	   -­‐5.29743639	   -­‐4.979312	   -­‐5.02278354	   -­‐5.10699973	  
1996.75	   -­‐5.2489362	   -­‐4.9540399	   -­‐4.9102799	   -­‐4.9236664	  
1996.67	   -­‐5.16491346	   -­‐4.82426052	   -­‐4.82539787	   -­‐4.78766654	  
1996.58	   -­‐5.07941363	   -­‐4.8010552	   -­‐4.76009927	   -­‐4.6990002	  
1996.50	   -­‐5.20713211	   -­‐4.90338107	   -­‐4.90673197	   -­‐4.81919986	  
1996.42	   -­‐5.16802479	   -­‐5.20563014	   -­‐5.03479238	   -­‐4.97079899	  
1996.33	   -­‐5.25504505	   -­‐5.27839381	   -­‐5.28519817	   -­‐5.05480002	  
1996.25	   -­‐5.46700247	   -­‐5.27358131	   -­‐5.36743905	   -­‐5.08410004	  
1996.17	   -­‐5.49862597	   -­‐5.36064961	   -­‐5.43169889	   -­‐5.1289999	  
1996.08	   -­‐5.46569994	   -­‐5.27668338	   -­‐5.34919889	   -­‐5.12983333	  
1996.00	   -­‐5.33038715	   -­‐5.19267971	   -­‐5.22119817	   -­‐4.97266717	  
1995.92	   -­‐5.12434282	   -­‐5.10821317	   -­‐5.13146582	   -­‐4.75050061	  
1995.83	   -­‐5.38051624	   -­‐5.0204165	   -­‐5.04209837	   -­‐4.61833326	  
1995.75	   -­‐5.30462145	   -­‐4.89096856	   -­‐4.94559981	   -­‐4.62733351	  
1995.67	   -­‐5.15514949	   -­‐4.77465999	   -­‐4.93498764	   -­‐4.55900018	  
1995.58	   -­‐5.28364923	   -­‐4.82463989	   -­‐5.00837398	   -­‐4.81158418	  
1995.50	   -­‐5.41016553	   -­‐4.8826196	   -­‐5.06692051	   -­‐4.71700002	  
1995.42	   -­‐5.48916585	   -­‐5.04305605	   -­‐4.98413035	   -­‐4.83999923	  
1995.33	   -­‐5.56627247	   -­‐5.19244752	   -­‐4.97004818	   -­‐5.01733311	  
1995.25	   -­‐5.5980224	   -­‐5.19869501	   -­‐5.13276308	   -­‐5.04366667	  
1995.17	   -­‐5.62831299	   -­‐5.19979178	   -­‐5.32988443	   -­‐5.06899992	  
1995.08	   -­‐5.56234408	   -­‐5.13483185	   -­‐5.22639963	   -­‐4.94900031	  
1995.00	   -­‐5.37082743	   -­‐5.09076012	   -­‐5.20884408	   -­‐4.75966721	  
1994.92	   -­‐5.43652007	   -­‐5.05675438	   -­‐5.03921732	   -­‐4.61675026	  
1994.83	   -­‐5.19991838	   -­‐4.98643612	   -­‐4.80314061	   -­‐4.45833398	  
1994.75	   -­‐5.04031397	   -­‐4.79340537	   -­‐4.61015778	   -­‐4.23883364	  
1994.67	   -­‐4.81128972	   -­‐4.6535568	   -­‐4.56245441	   -­‐4.1230003	  
1994.58	   -­‐4.94116609	   -­‐4.705536	   -­‐4.65604114	   -­‐4.17185713	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1994.50	   -­‐5.02557489	   -­‐4.7896792	   -­‐4.81092267	   -­‐4.33785751	  
1994.42	   -­‐5.23825331	   -­‐4.9015728	   -­‐5.03160295	   -­‐4.40728575	  
1994.33	   -­‐5.41616801	   -­‐5.0588432	   -­‐5.26409625	   -­‐4.56800042	  
1994.25	   -­‐5.51720208	   -­‐5.1896816	   -­‐5.29471939	   -­‐4.85342782	  
1994.17	   -­‐5.54433594	   -­‐5.28964407	   -­‐5.32471146	   -­‐5.06492847	  
1994.08	   -­‐5.50281037	   -­‐5.23881695	   -­‐5.29250796	   -­‐5.1724999	  
1994.00	   -­‐5.50647536	   -­‐5.18231932	   -­‐5.08028557	   -­‐5.09683323	  
1993.92	   -­‐5.38320702	   -­‐5.11229085	   -­‐4.92289704	   -­‐5.0103332	  
1993.83	   -­‐5.23956873	   -­‐4.97263864	   -­‐4.76759898	   -­‐4.91299961	  
1993.75	   -­‐5.12380252	   -­‐4.76989492	   -­‐4.61087175	   -­‐4.61766627	  
1993.67	   -­‐4.97871975	   -­‐4.64208542	   -­‐4.53879641	   -­‐4.43699991	  
1993.58	   -­‐4.84821083	   -­‐4.53873695	   -­‐4.51591498	   -­‐4.37100007	  
1993.50	   -­‐5.02720911	   -­‐4.64067316	   -­‐4.63695277	   -­‐4.42200045	  
1993.42	   -­‐5.11669075	   -­‐4.74340465	   -­‐4.83738457	   -­‐4.50599977	  
1993.33	   -­‐5.16506426	   -­‐4.84092708	   -­‐5.03675573	   -­‐4.64700046	  
1993.25	   -­‐5.23642499	   -­‐4.94914416	   -­‐5.01205132	   -­‐4.99799765	  
1993.17	   -­‐5.37248494	   -­‐5.05417017	   -­‐5.20192865	   -­‐5.0359999	  
1993.08	   -­‐5.35912216	   -­‐5.04061622	   -­‐5.02684717	   -­‐5.04212499	  
1993.00	   -­‐5.32753576	   -­‐4.904702	   -­‐4.9803218	   -­‐4.98037505	  
1992.92	   -­‐5.24269667	   -­‐4.9058643	   -­‐4.9462024	   -­‐4.86043746	  
1992.83	   -­‐5.19029572	   -­‐4.91642332	   -­‐4.86738904	   -­‐4.78525013	  
1992.75	   -­‐5.14969218	   -­‐4.84544995	   -­‐4.73581291	   -­‐4.71043884	  
1992.67	   -­‐5.07173981	   -­‐4.70836487	   -­‐4.70203224	   -­‐4.59500052	  
1992.58	   -­‐5.00370412	   -­‐4.52496306	   -­‐4.53177762	   -­‐4.544	  
1992.50	   -­‐5.05615715	   -­‐4.58759146	   -­‐4.59824364	   -­‐4.544	  
1992.42	   -­‐5.11184444	   -­‐4.74707317	   -­‐4.65979445	   -­‐4.64649907	  
1992.33	   -­‐5.18809443	   -­‐4.85853537	   -­‐4.86657058	   -­‐4.69500023	  
1992.25	   -­‐5.36152065	   -­‐4.95504146	   -­‐4.96052451	   -­‐4.92299977	  
1992.17	   -­‐5.44339782	   -­‐4.95447719	   -­‐5.05666512	   -­‐5.03099999	  
1992.08	   -­‐5.22873116	   -­‐4.92891599	   -­‐4.98713433	   -­‐4.81516726	  
1992.00	   -­‐5.10947726	   -­‐4.91985552	   -­‐5.04356035	   -­‐4.78666662	  
1991.92	   -­‐5.07131697	   -­‐4.78199597	   -­‐4.91619977	   -­‐4.74550022	  
1991.83	   -­‐5.02931697	   -­‐4.64784979	   -­‐4.88305259	   -­‐4.69400002	  
1991.75	   -­‐5.01612082	   -­‐4.69319226	   -­‐4.76443814	   -­‐4.66350034	  
1991.67	   -­‐5.02760776	   -­‐4.632328	   -­‐4.53366779	   -­‐4.54100034	  
1991.58	   -­‐5.06646322	   -­‐4.7309552	   -­‐4.68533641	   -­‐4.59849984	  
1991.50	   -­‐5.16704067	   -­‐4.8004472	   -­‐4.73340834	   -­‐4.69266638	  
1991.42	   -­‐5.26276066	   -­‐4.8530816	   -­‐4.78148026	   -­‐4.83249954	  
1991.33	   -­‐5.44929304	   -­‐5.0250128	   -­‐4.82955218	   -­‐4.98099965	  
1991.25	   -­‐5.64097484	   -­‐5.135488	   -­‐4.87762411	   -­‐5.10149971	  
1991.17	   -­‐5.73370235	   -­‐5.19138203	   -­‐5.14988104	   -­‐5.20399971	  
1991.08	   -­‐5.60149852	   -­‐5.16003853	   -­‐5.12191485	   -­‐5.1029998	  
1991.00	   -­‐5.47075359	   -­‐5.08589337	   -­‐5.01669383	   -­‐4.93700113	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1990.92	   -­‐5.35407703	   -­‐4.89542142	   -­‐4.84645582	   -­‐4.7950004	  
1990.83	   -­‐5.23479567	   -­‐4.79399158	   -­‐4.78417038	   -­‐4.69799975	  
1990.75	   -­‐5.14546563	   -­‐4.75662138	   -­‐4.80745665	   -­‐4.48800036	  
1990.67	   -­‐5.13121607	   -­‐4.60587356	   -­‐4.73396571	   -­‐4.5579998	  
1990.58	   -­‐5.068504	   -­‐4.60502644	   -­‐4.68015197	   -­‐4.34900024	  
1990.50	   -­‐5.1057271	   -­‐4.61501795	   -­‐4.72724202	   -­‐4.54957212	  
1990.42	   -­‐5.13022161	   -­‐4.62535866	   -­‐4.8081592	   -­‐4.78728502	  
1990.33	   -­‐5.09487679	   -­‐4.67282477	   -­‐4.8676561	   -­‐4.83471449	  
1990.25	   -­‐5.12905954	   -­‐4.74046989	   -­‐4.92796586	   -­‐4.79571433	  
1990.17	   -­‐5.23854229	   -­‐4.8013538	   -­‐5.17118567	   -­‐4.81371398	  
1990.08	   -­‐5.41841688	   -­‐4.84831785	   -­‐5.16206886	   -­‐4.90314285	  
1990.00	   -­‐5.62298062	   -­‐4.894425	   -­‐5.17149978	   -­‐4.90399999	  
1989.92	   -­‐5.35101094	   -­‐4.79863	   -­‐5.13477676	   -­‐4.73700048	  
1989.83	   -­‐5.25369589	   -­‐4.828455	   -­‐5.07432314	   -­‐4.6889999	  
1989.75	   -­‐5.21726745	   -­‐4.84365091	   -­‐5.00954443	   -­‐4.60300059	  
1989.67	   -­‐5.14957697	   -­‐4.7391539	   -­‐4.85707989	   -­‐4.5690001	  
1989.58	   -­‐5.2388425	   -­‐4.7651322	   -­‐4.93405729	   -­‐4.66600033	  
1989.50	   -­‐5.33695782	   -­‐4.80540881	   -­‐4.99693276	   -­‐4.95399802	  
1989.42	   -­‐5.45899171	   -­‐4.8836261	   -­‐5.04940159	   -­‐4.75100058	  
1989.33	   -­‐5.53017093	   -­‐4.96582034	   -­‐5.09459933	   -­‐4.92300011	  
1989.25	   -­‐5.55050992	   -­‐5.05194407	   -­‐5.22201846	   -­‐5.01849934	  
1989.17	   -­‐5.58363545	   -­‐5.15192203	   -­‐5.34553755	   -­‐5.16099959	  
1989.08	   -­‐5.62148856	   -­‐5.25696475	   -­‐5.42675223	   -­‐4.94157156	  
1989.00	   -­‐5.59947831	   -­‐5.05822336	   -­‐5.33291963	   -­‐4.89571427	  
1988.92	   -­‐5.57497836	   -­‐4.9236733	   -­‐5.31970005	   -­‐4.79199941	  
1988.83	   -­‐5.45303111	   -­‐5.19025259	   -­‐5.18215944	   -­‐4.67757134	  
1988.75	   -­‐5.32703061	   -­‐4.91793987	   -­‐5.19960081	   -­‐4.60071454	  
1988.67	   -­‐5.1991107	   -­‐4.62878658	   -­‐4.96597749	   -­‐4.51614303	  
1988.58	   -­‐5.07111096	   -­‐4.47037836	   -­‐4.65372626	   -­‐4.3730001	  
1988.50	   -­‐5.0967222	   -­‐4.649368	   -­‐4.72252119	   -­‐4.46333343	  
1988.42	   -­‐5.12872213	   -­‐4.870128	   -­‐4.84120073	   -­‐4.54533341	  
1988.33	   -­‐5.35705662	   -­‐5.12336	   -­‐4.96024114	   -­‐4.61900014	  
1988.25	   -­‐5.59355756	   -­‐5.175496	   -­‐5.09556184	   -­‐4.74900014	  
1988.17	   -­‐5.61452087	   -­‐5.2121064	   -­‐5.31316132	   -­‐4.85666676	  
1988.08	   -­‐5.62652084	   -­‐5.2407616	   -­‐5.3325601	   -­‐4.94200003	  
1988.00	   -­‐5.5108315	   -­‐5.1991312	   -­‐5.2588811	   -­‐4.9706667	  
1987.92	   -­‐5.3557863	   -­‐5.07628	   -­‐5.05749759	   -­‐4.96666663	  
1987.83	   -­‐5.16078631	   -­‐4.9111696	   -­‐4.90383832	   -­‐4.9299997	  
1987.75	   -­‐4.96802648	   -­‐4.6358096	   -­‐4.43861165	   -­‐4.63866636	  
1987.67	   -­‐4.83854279	   -­‐4.4268688	   -­‐4.54912038	   -­‐4.36966641	  
1987.58	   -­‐4.78320946	   -­‐4.2848912	   -­‐4.40407756	   -­‐4.12300008	  
1987.50	   -­‐4.91281735	   -­‐4.506462	   -­‐4.60280203	   -­‐4.20166675	  
1987.42	   -­‐5.05011707	   -­‐4.7363504	   -­‐4.8925029	   -­‐4.28933343	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1987.33	   -­‐5.2247643	   -­‐4.9585948	   -­‐5.08040083	   -­‐4.38600029	  
1987.25	   -­‐5.400965	   -­‐5.0534816	   -­‐5.11789949	   -­‐4.66666695	  
1987.17	   -­‐5.44064245	   -­‐5.1252232	   -­‐5.08953439	   -­‐4.86166678	  
1987.08	   -­‐5.47464238	   -­‐5.176536	   -­‐5.20536772	   -­‐4.97099996	  
1987.00	   -­‐5.38255321	   -­‐5.06290434	   -­‐5.00023843	   -­‐4.93300004	  
1986.92	   -­‐5.31083043	   -­‐4.97424591	   -­‐4.78173888	   -­‐4.89500011	  
1986.83	   -­‐5.26916376	   -­‐4.88442802	   -­‐4.66547901	   -­‐4.67449978	  
1986.75	   -­‐5.11228873	   -­‐4.83438062	   -­‐4.55347857	   -­‐4.45399955	  
1986.67	   -­‐5.00813078	   -­‐4.64200072	   -­‐4.50627951	   -­‐4.36399973	  
1986.58	   -­‐4.97146411	   -­‐4.58926801	   -­‐4.4617796	   -­‐4.2740001	  
1986.50	   -­‐5.0724462	   -­‐4.74134146	   -­‐4.57785474	   -­‐4.37540002	  
1986.42	   -­‐5.19398588	   -­‐4.79751902	   -­‐4.73207463	   -­‐4.4961999	  
1986.33	   -­‐5.3470354	   -­‐4.89791512	   -­‐4.87882226	   -­‐4.65579977	  
1986.25	   -­‐5.4316623	   -­‐5.05515122	   -­‐4.98078077	   -­‐4.84059956	  
1986.17	   -­‐5.47847389	   -­‐5.110089	   -­‐5.01031964	   -­‐5.0379994	  
1986.08	   -­‐5.3904739	   -­‐4.896008	   -­‐4.96831964	   -­‐4.96800021	  
1986.00	   -­‐5.28699191	   -­‐4.85211	   -­‐4.92631964	   -­‐4.8126674	  
1985.92	   -­‐5.17369107	   -­‐4.818985	   -­‐4.88301269	   -­‐4.57200073	  
1985.83	   -­‐5.1410244	   -­‐4.7462375	   -­‐4.80834603	   -­‐4.52400015	  
1985.75	   -­‐5.10979792	   -­‐4.654036	   -­‐4.73367937	   -­‐4.47900013	  
1985.67	   -­‐5.08253938	   -­‐4.61317831	   -­‐4.66270071	   -­‐4.43700013	  
1985.58	   -­‐5.12095746	   -­‐4.69958471	   -­‐4.68021484	   -­‐4.52899993	  
1985.50	   -­‐5.15937554	   -­‐4.78885273	   -­‐4.6955933	   -­‐4.62100014	  
1985.42	   -­‐5.19779361	   -­‐4.83363047	   -­‐4.70519782	   -­‐4.71300035	  
1985.33	   -­‐5.26206272	   -­‐4.9105731	   -­‐4.76960551	   -­‐4.7768573	  
1985.25	   -­‐5.35217571	   -­‐5.01270852	   -­‐4.88881454	   -­‐4.81257154	  
1985.17	   -­‐5.4422887	   -­‐5.04426176	   -­‐4.98368997	   -­‐4.84828579	  
1985.08	   -­‐5.53240169	   -­‐5.11965558	   -­‐5.06956567	   -­‐4.88399997	  
1985.00	   -­‐5.48223614	   -­‐5.03556686	   -­‐5.04035979	   -­‐4.85333331	  
1984.92	   -­‐5.44586575	   -­‐4.8838784	   -­‐5.00635986	   -­‐4.77949989	  
1984.83	   -­‐5.43253242	   -­‐4.84521364	   -­‐4.88643903	   -­‐4.66249991	  
1984.75	   -­‐5.23422584	   -­‐4.71415274	   -­‐4.76293854	   -­‐4.56416658	  
1984.67	   -­‐5.10122342	   -­‐4.58663953	   -­‐4.70135941	   -­‐4.50866666	  
1984.58	   -­‐5.05389008	   -­‐4.37624491	   -­‐4.64235953	   -­‐4.49600007	  
1984.50	   -­‐5.16464805	   -­‐4.588287	   -­‐4.73600079	   -­‐4.57933341	  
1984.42	   -­‐5.25989809	   -­‐4.702744	   -­‐4.79705345	   -­‐4.66266674	  
1984.33	   -­‐5.32923142	   -­‐4.816718	   -­‐4.81238679	   -­‐4.74600009	  
1984.25	   -­‐5.43376726	   -­‐4.9452	   -­‐4.84564026	   -­‐4.84300008	  
1984.17	   -­‐5.49284027	   -­‐5.027005	   -­‐4.95201481	   -­‐4.94000008	  
1984.08	   -­‐5.49684027	   -­‐5.099476	   -­‐5.14334814	   -­‐5.037	  
1984.00	   -­‐5.35618997	   -­‐5.007156	   -­‐5.00939916	   -­‐5.0365	  
1983.92	   -­‐5.23988782	   -­‐4.926275	   -­‐4.86189946	   -­‐5.036	  
1983.83	   -­‐5.15922116	   -­‐4.8171805	   -­‐4.77055934	   -­‐4.9199999	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1983.75	   -­‐4.96110615	   -­‐4.68928	   -­‐4.68155899	   -­‐4.80399899	  
1983.67	   -­‐4.82558282	   -­‐4.568021	   -­‐4.55655879	   -­‐4.59549941	  
1983.58	   -­‐4.76924949	   -­‐4.332282	   -­‐4.43005905	   -­‐4.38700001	  
1983.50	   -­‐4.84988588	   -­‐4.347381	   -­‐4.43540008	   -­‐4.39366667	  
1983.42	   -­‐4.93621921	   -­‐4.408632	   -­‐4.48233376	   -­‐4.44100007	  
1983.33	   -­‐5.02255254	   -­‐4.545685	   -­‐4.61720143	   -­‐4.52900011	  
1983.25	   -­‐5.1120861	   -­‐4.67639	   -­‐4.81280143	   -­‐4.66166678	  
1983.17	   -­‐5.20175276	   -­‐4.684551	   -­‐4.97573323	   -­‐4.78966677	  
1983.08	   -­‐5.29141942	   -­‐4.718704	   -­‐4.96156656	   -­‐4.913	  
1983.00	   -­‐5.29031674	   -­‐4.67854927	   -­‐4.93407297	   -­‐4.91	  
1982.92	   -­‐5.25160628	   -­‐4.57197073	   -­‐4.90602419	   -­‐4.84580015	  
1982.83	   -­‐5.11053719	   -­‐4.49605707	   -­‐4.82939749	   -­‐4.6592003	  
1982.75	   -­‐4.93694995	   -­‐4.48346049	   -­‐4.70419424	   -­‐4.54300019	  
1982.67	   -­‐4.92255825	   -­‐4.4715944	   -­‐4.58961043	   -­‐4.46200026	  
1982.58	   -­‐5.01136422	   -­‐4.52660978	   -­‐4.72984675	   -­‐4.50185711	  
1982.50	   -­‐5.10021506	   -­‐4.58162517	   -­‐4.83515713	   -­‐4.54171434	  
1982.42	   -­‐5.19051357	   -­‐4.61708566	   -­‐4.89454767	   -­‐4.63785717	  
1982.33	   -­‐5.2811665	   -­‐4.61279634	   -­‐4.95931886	   -­‐4.76214253	  
1982.25	   -­‐5.38912669	   -­‐4.60850703	   -­‐5.01892562	   -­‐4.8629998	  
1982.17	   -­‐5.49684146	   -­‐4.66312989	   -­‐5.05561716	   -­‐4.91699992	  
1982.08	   -­‐5.58042355	   -­‐4.74966255	   -­‐5.09722418	   -­‐4.97099996	  
1982.00	   -­‐5.66399557	   -­‐4.83619522	   -­‐5.14199892	   -­‐4.92366663	  
1981.92	   -­‐5.58283904	   -­‐4.83167273	   -­‐4.98063529	   -­‐4.91250002	  
1981.83	   -­‐5.36231089	   -­‐4.72071	   -­‐4.77136211	   -­‐4.93749975	  
1981.75	   -­‐5.05182852	   -­‐4.59736727	   -­‐4.61863628	   -­‐4.61049975	  
1981.67	   -­‐4.95768282	   -­‐4.565063	   -­‐4.61366775	   -­‐4.41566662	  
1981.58	   -­‐4.99968282	   -­‐4.57555878	   -­‐4.78033441	   -­‐4.35300009	  
1981.50	   -­‐5.06184533	   -­‐4.58671965	   -­‐4.85530037	   -­‐4.47859969	  
1981.42	   -­‐5.14489155	   -­‐4.7251648	   -­‐5.00933467	   -­‐4.61380021	  
1981.33	   -­‐5.31689154	   -­‐4.86375088	   -­‐5.12453331	   -­‐4.75060042	  
1981.25	   -­‐5.48313082	   -­‐5.03418234	   -­‐5.14240054	   -­‐4.90339999	  
1981.17	   -­‐5.63681157	   -­‐5.20373763	   -­‐5.21798776	   -­‐5.10899933	  
1981.08	   -­‐5.60715056	   -­‐5.13088542	   -­‐5.06770528	   -­‐5.01771438	  
1981.00	   -­‐5.59159275	   -­‐5.08131322	   -­‐4.92977901	   -­‐4.92642845	  
1980.92	   -­‐5.54926503	   -­‐5.10842102	   -­‐4.82525924	   -­‐4.78342855	  
1980.83	   -­‐5.37271136	   -­‐5.08254237	   -­‐4.70746247	   -­‐4.61457189	  
1980.75	   -­‐5.25405241	   -­‐4.99500678	   -­‐4.62781327	   -­‐4.45600053	  
1980.67	   -­‐5.09003884	   -­‐4.7883661	   -­‐4.73872984	   -­‐4.31800022	  
1980.58	   -­‐4.82556145	   -­‐4.52858305	   -­‐4.40408218	   -­‐4.18000014	  
1980.50	   -­‐4.81968325	   -­‐4.5442922	   -­‐4.54778149	   -­‐4.38159998	  
1980.42	   -­‐5.00143924	   -­‐4.58370732	   -­‐4.71526115	   -­‐4.55759989	  
1980.33	   -­‐5.26973472	   -­‐4.7090639	   -­‐4.88274082	   -­‐4.68239979	  
1980.25	   -­‐5.51217842	   -­‐4.9353961	   -­‐5.05022049	   -­‐4.88119941	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1980.17	   -­‐5.61711452	   -­‐5.16172829	   -­‐5.20382952	   -­‐5.11699922	  
1980.08	   -­‐5.47022187	   -­‐5.02831616	   -­‐5.08932223	   -­‐5.07642861	  
1980.00	   -­‐5.34580619	   -­‐4.89447164	   -­‐5.0080922	   -­‐5.0151427	  
1979.92	   -­‐5.24330604	   -­‐4.79574862	   -­‐4.87393165	   -­‐4.89171385	  
1979.83	   -­‐5.17268458	   -­‐4.71696632	   -­‐4.88610118	   -­‐4.7497139	  
1979.75	   -­‐5.13618461	   -­‐4.63865329	   -­‐4.71830443	   -­‐4.58914321	  
1979.67	   -­‐5.0754443	   -­‐4.56156562	   -­‐4.58067745	   -­‐4.485143	  
1979.58	   -­‐4.9596251	   -­‐4.48447796	   -­‐4.46944854	   -­‐4.40000015	  
1979.50	   -­‐5.09237533	   -­‐4.63246098	   -­‐4.68978122	   -­‐4.63200052	  
1979.42	   -­‐5.26395514	   -­‐4.80109268	   -­‐4.89797607	   -­‐4.86400089	  
1979.33	   -­‐5.34646229	   -­‐4.91019366	   -­‐5.05102559	   -­‐5.00560016	  
1979.25	   -­‐5.38998931	   -­‐4.94798341	   -­‐5.14602491	   -­‐5.05679999	  
1979.17	   -­‐5.58891987	   -­‐4.98577317	   -­‐5.20809961	   -­‐5.10799983	  
1979.08	   -­‐5.58329355	   -­‐4.95817926	   -­‐5.13559962	   -­‐5.04733354	  
1979.00	   -­‐5.48610698	   -­‐4.93019051	   -­‐4.99729921	   -­‐4.87900093	  
1978.92	   -­‐5.27221892	   -­‐4.7845548	   -­‐4.88539953	   -­‐4.60300093	  
1978.83	   -­‐4.96259409	   -­‐4.63811282	   -­‐4.74186557	   -­‐4.54033355	  
1978.75	   -­‐4.87687361	   -­‐4.54672782	   -­‐4.56359963	   -­‐4.49300011	  
1978.67	   -­‐4.78076725	   -­‐4.4557644	   -­‐4.49962218	   -­‐4.46100011	  
1978.58	   -­‐4.84983493	   -­‐4.47572	   -­‐4.6401589	   -­‐4.58871414	  
1978.50	   -­‐4.91890261	   -­‐4.49661559	   -­‐4.67096592	   -­‐4.71642872	  
1978.42	   -­‐4.92918533	   -­‐4.51751119	   -­‐4.66885372	   -­‐4.8441433	  
1978.33	   -­‐4.91181239	   -­‐4.55124576	   -­‐4.7931475	   -­‐4.92071439	  
1978.25	   -­‐4.94000863	   -­‐4.60066102	   -­‐4.83354246	   -­‐4.94614293	  
1978.17	   -­‐5.06500842	   -­‐4.65007627	   -­‐4.86677429	   -­‐4.97157147	  
1978.08	   -­‐5.1900082	   -­‐4.69949153	   -­‐4.92468389	   -­‐4.99699994	  
1978.00	   -­‐5.15363132	   -­‐4.67667415	   -­‐4.74826741	   -­‐4.89659978	  
1977.92	   -­‐5.1046064	   -­‐4.64660488	   -­‐4.56683655	   -­‐4.79619962	  
1977.83	   -­‐4.91678366	   -­‐4.57723415	   -­‐4.46846333	   -­‐4.67639959	  
1977.75	   -­‐4.67604782	   -­‐4.45939512	   -­‐4.45753661	   -­‐4.53720003	  
1977.67	   -­‐4.67056062	   -­‐4.3415561	   -­‐4.46761386	   -­‐4.39800048	  
1977.58	   -­‐4.88422728	   -­‐4.3912928	   -­‐4.58294719	   -­‐4.49999965	  
1977.50	   -­‐5.09789394	   -­‐4.469192	   -­‐4.65832019	   -­‐4.63299943	  
1977.42	   -­‐5.30421531	   -­‐4.5744832	   -­‐4.70304056	   -­‐4.79699943	  
1977.33	   -­‐5.33454864	   -­‐4.6541592	   -­‐4.82904056	   -­‐4.97699938	  
1977.25	   -­‐5.36488198	   -­‐4.7290976	   -­‐4.90140012	   -­‐5.09633313	  
1977.17	   -­‐5.39029908	   -­‐4.7994028	   -­‐4.92685874	   -­‐5.1549998	  
1977.08	   -­‐5.29792636	   -­‐4.74129322	   -­‐4.92332767	   -­‐4.95914309	  
1977.00	   -­‐5.20555364	   -­‐4.68048407	   -­‐4.86779624	   -­‐4.7632855	  
1976.92	   -­‐5.10050145	   -­‐4.61723254	   -­‐4.7719712	   -­‐4.64571429	  
1976.83	   -­‐4.98948413	   -­‐4.57274373	   -­‐4.6420277	   -­‐4.56728594	  
1976.75	   -­‐4.89745409	   -­‐4.55184814	   -­‐4.61779662	   -­‐4.50657153	  
1976.67	   -­‐4.84575927	   -­‐4.52639661	   -­‐4.60353654	   -­‐4.48128576	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1976.58	   -­‐4.79406444	   -­‐4.49872407	   -­‐4.55975123	   -­‐4.45600009	  
1976.50	   -­‐4.90288748	   -­‐4.6044444	   -­‐4.7244007	   -­‐4.64400009	  
1976.42	   -­‐5.01838748	   -­‐4.7247296	   -­‐4.86706709	   -­‐4.83200009	  
1976.33	   -­‐5.13388747	   -­‐4.8450148	   -­‐4.97373376	   -­‐5.02000003	  
1976.25	   -­‐5.24938747	   -­‐4.9683	   -­‐5.10792053	   -­‐5.0851667	  
1976.17	   -­‐5.36488746	   -­‐5.0919172	   -­‐5.21626696	   -­‐5.15033336	  
1976.08	   -­‐5.48038746	   -­‐5.2155344	   -­‐5.29293363	   -­‐5.2155	  
1976.00	   -­‐5.41267514	   -­‐5.18216102	   -­‐5.18479956	   -­‐5.20983333	  
1975.92	   -­‐5.37292013	   -­‐5.0629036	   -­‐5.11519979	   -­‐5.11799992	  
1975.83	   -­‐5.37492013	   -­‐5.02755001	   -­‐5.03733298	   -­‐4.93999989	  
1975.75	   -­‐5.27643339	   -­‐4.726098	   -­‐4.93219955	   -­‐4.71266656	  
1975.67	   -­‐5.18848878	   -­‐4.76960753	   -­‐4.82066645	   -­‐4.57299998	  
1975.58	   -­‐5.11782212	   -­‐4.69375244	   -­‐4.76233312	   -­‐4.52100006	  
1975.50	   -­‐5.18602915	   -­‐4.75031902	   -­‐4.82460986	   -­‐4.66114324	  
1975.42	   -­‐5.32767737	   -­‐4.77987317	   -­‐4.95775663	   -­‐4.80128642	  
1975.33	   -­‐5.42685569	   -­‐4.90370146	   -­‐5.05826877	   -­‐4.89371455	  
1975.25	   -­‐5.47261513	   -­‐5.1328439	   -­‐5.06990283	   -­‐4.96228578	  
1975.17	   -­‐5.55023438	   -­‐5.18566829	   -­‐5.12176091	   -­‐5.02542856	  
1975.08	   -­‐5.48120442	   -­‐5.11622269	   -­‐5.04079065	   -­‐5.0777144	  
1975.00	   -­‐5.41217447	   -­‐5.04361493	   -­‐4.95982038	   -­‐5.12999979	  
1974.92	   -­‐5.3498623	   -­‐5.00600358	   -­‐4.89483559	   -­‐5.08224988	  
1974.83	   -­‐5.29948932	   -­‐4.9696997	   -­‐4.85826854	   -­‐5.03449999	  
1974.75	   -­‐5.24911634	   -­‐4.91159045	   -­‐4.82170149	   -­‐5.00874989	  
1974.67	   -­‐5.1987432	   -­‐4.85241015	   -­‐4.78970149	   -­‐4.98299934	  
1974.58	   -­‐5.14836999	   -­‐4.77073433	   -­‐4.7598507	   -­‐4.9049995	  
1974.50	   -­‐5.09800266	   -­‐4.68768299	   -­‐4.73000017	   -­‐4.82700034	  
1974.42	   -­‐5.13966932	   -­‐4.71137714	   -­‐4.78456366	   -­‐4.90440028	  
1974.33	   -­‐5.21096093	   -­‐4.74336	   -­‐4.91342896	   -­‐4.98180022	  
1974.25	   -­‐5.34518712	   -­‐4.77668	   -­‐5.04582182	   -­‐5.05920015	  
1974.17	   -­‐5.39559545	   -­‐4.84358929	   -­‐5.06739688	   -­‐5.13660009	  
1974.08	   -­‐5.39886926	   -­‐4.93581429	   -­‐5.06511904	   -­‐5.21399998	  
1974.00	   -­‐5.31835482	   -­‐4.87575292	   -­‐4.85763939	   -­‐5.16466665	  
1973.92	   -­‐5.23435499	   -­‐4.91588383	   -­‐4.71891987	   -­‐5.11533331	  
1973.83	   -­‐5.16043535	   -­‐4.75231569	   -­‐4.67091987	   -­‐5.06599993	  
1973.75	   -­‐5.08693505	   -­‐4.65196768	   -­‐4.62803988	   -­‐4.88533327	  
1973.67	   -­‐5.054718	   -­‐4.62069767	   -­‐4.60162665	   -­‐4.7046666	  
1973.58	   -­‐5.02421806	   -­‐4.49556646	   -­‐4.59429331	   -­‐4.52400001	  
1973.50	   -­‐5.10788344	   -­‐4.55606293	   -­‐4.65448797	   -­‐4.54800072	  
1973.42	   -­‐5.20488506	   -­‐4.64180098	   -­‐4.68841469	   -­‐4.71399939	  
1973.33	   -­‐5.32012952	   -­‐4.72078537	   -­‐4.80569159	   -­‐4.82850004	  
1973.25	   -­‐5.37814838	   -­‐4.7906761	   -­‐5.00587847	   -­‐4.93799916	  
1973.17	   -­‐5.40586103	   -­‐4.86056683	   -­‐5.16005027	   -­‐5.22299896	  
1973.08	   -­‐5.35247121	   -­‐4.8597295	   -­‐4.93632071	   -­‐5.00633413	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1973.00	   -­‐5.27390601	   -­‐4.85634103	   -­‐4.88677965	   -­‐4.77300092	  
1972.92	   -­‐5.12729584	   -­‐4.79204088	   -­‐4.78491517	   -­‐4.52300092	  
1972.83	   -­‐4.98675989	   -­‐4.68784494	   -­‐4.7162712	   -­‐4.49633343	  
1972.75	   -­‐4.85229662	   -­‐4.59312994	   -­‐4.68247412	   -­‐4.44933358	  
1972.67	   -­‐4.79537675	   -­‐4.52790191	   -­‐4.57750856	   -­‐4.38200025	  
1972.58	   -­‐4.76712817	   -­‐4.46267389	   -­‐4.50971173	   -­‐4.56333266	  
1972.50	   -­‐4.99801519	   -­‐4.56500395	   -­‐4.59781885	   -­‐4.73366608	  
1972.42	   -­‐5.21446725	   -­‐4.91437452	   -­‐4.85476801	   -­‐4.89299941	  
1972.33	   -­‐5.36303247	   -­‐4.95874594	   -­‐5.01638417	   -­‐4.95166645	  
1972.25	   -­‐5.39749776	   -­‐5.11396002	   -­‐5.09499994	   -­‐5.09799913	  
1972.17	   -­‐5.36186338	   -­‐5.0808789	   -­‐5.06639298	   -­‐5.33199913	  
1972.08	   -­‐5.326229	   -­‐5.03947749	   -­‐5.03778601	   -­‐5.18414383	  
1972.00	   -­‐5.29507321	   -­‐5.00281456	   -­‐5.00917905	   -­‐5.15585692	  
1971.92	   -­‐5.27343148	   -­‐4.98118149	   -­‐4.98057209	   -­‐5.15200007	  
1971.83	   -­‐5.25178975	   -­‐4.95954842	   -­‐4.93880092	   -­‐4.92700071	  
1971.75	   -­‐5.21963953	   -­‐4.92499716	   -­‐4.89676112	   -­‐4.82142851	  
1971.67	   -­‐5.18157977	   -­‐4.88023888	   -­‐4.85472132	   -­‐4.77457142	  
1971.58	   -­‐5.14352002	   -­‐4.83548061	   -­‐4.81268152	   -­‐4.77100001	  
1971.50	   -­‐5.18005116	   -­‐4.83802317	   -­‐4.85587813	   -­‐4.81100017	  
1971.42	   -­‐5.24290916	   -­‐4.91929756	   -­‐4.90262609	   -­‐4.85099985	  
1971.33	   -­‐5.35510482	   -­‐5.04612744	   -­‐4.94937406	   -­‐5.15000002	  
1971.25	   -­‐5.40758694	   -­‐5.19309756	   -­‐4.99612202	   -­‐5.24549926	  
1971.17	   -­‐5.42884977	   -­‐5.21250366	   -­‐5.04025138	   -­‐5.2729999	  
1971.08	   -­‐5.37517745	   -­‐5.02762581	   -­‐5.0215367	   -­‐5.072	  
1971.00	   -­‐5.33874639	   -­‐5.05228735	   -­‐5.01780509	   -­‐5.08599989	  
1970.92	   -­‐5.34891589	   -­‐4.96609803	   -­‐4.99864391	   -­‐4.84000093	  
1970.83	   -­‐5.2689612	   -­‐4.84319321	   -­‐4.88635578	   -­‐4.64499995	  
1970.75	   -­‐5.09890471	   -­‐4.81958896	   -­‐4.78861005	   -­‐4.42000175	  
1970.67	   -­‐4.99525499	   -­‐4.74053693	   -­‐4.67715802	   -­‐4.1820009	  
1970.58	   -­‐4.91615894	   -­‐4.6566719	   -­‐4.5366213	   -­‐4.32100003	  
1970.50	   -­‐4.95860285	   -­‐4.685985	   -­‐4.59020007	   -­‐4.47699879	  
1970.42	   -­‐5.00610275	   -­‐4.7318	   -­‐4.65186674	   -­‐4.55199949	  
1970.33	   -­‐5.07136407	   -­‐4.777615	   -­‐4.65029994	   -­‐4.62699957	  
1970.25	   -­‐5.13736433	   -­‐4.82343	   -­‐4.59904995	   -­‐4.70199964	  
1970.17	   -­‐5.230246	   -­‐4.869245	   -­‐4.58400018	   -­‐4.77699971	  
1970.08	   -­‐5.32424581	   -­‐4.91506	   -­‐4.75900017	   -­‐5.10599999	  
1970.00	   -­‐5.27839682	   -­‐4.87605	   -­‐4.708718905	   -­‐5.05950008	  
1969.92	   -­‐5.22673015	   -­‐4.88411	   -­‐4.626775405	   -­‐5.01300018	  
1969.83	   -­‐5.17506349	   -­‐4.776925	   -­‐4.61413196	   -­‐4.82574997	  
1969.75	   -­‐5.01458985	   -­‐4.566344	   -­‐4.61510912	   -­‐4.63849936	  
1969.67	   -­‐4.84958986	   -­‐4.5215025	   -­‐4.44367656	   -­‐4.48624967	  
1969.58	   -­‐4.68458986	   -­‐4.506925	   -­‐4.23292681	   -­‐4.33400002	  
1969.50	   -­‐4.73927221	   -­‐4.62614629	   -­‐4.43924781	   -­‐4.42999982	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1969.42	   -­‐4.93782825	   -­‐4.75990601	   -­‐4.64673509	   -­‐4.52599963	  
1969.33	   -­‐5.17542854	   -­‐4.87388535	   -­‐4.726508835	   -­‐4.72150003	  
1969.25	   -­‐5.3427565	   -­‐4.98250076	   -­‐4.76232996	   -­‐4.9170001	  
1969.17	   -­‐5.34635189	   -­‐5.0873366	   -­‐4.79385493	   -­‐4.94150005	  
1969.08	   -­‐5.28025031	   -­‐4.96745424	   -­‐4.75275331	   -­‐4.966	  
1969.00	   -­‐5.21414873	   -­‐4.90201017	   -­‐4.711651685	   -­‐4.964	  
1968.92	   -­‐5.15496278	   -­‐4.89142373	   -­‐4.64548157	   -­‐4.96200001	  
1968.83	   -­‐5.09903039	   -­‐4.84200847	   -­‐4.56751521	   -­‐4.80099998	  
1968.75	   -­‐5.05747387	   -­‐4.79210169	   -­‐4.51205928	   -­‐4.63999965	  
1968.67	   -­‐5.04645694	   -­‐4.75619746	   -­‐4.504432175	   -­‐4.55449982	  
1968.58	   -­‐5.03544001	   -­‐4.75690339	   -­‐4.49680507	   -­‐4.46900001	  
1968.50	   -­‐5.07292233	   -­‐4.887139	   -­‐4.561301035	   -­‐4.56599982	  
1968.42	   -­‐5.11242225	   -­‐4.859064	   -­‐4.628800965	   -­‐4.66299962	  
1968.33	   -­‐5.19296499	   -­‐4.84043	   -­‐4.758103205	   -­‐4.6795	  
1968.25	   -­‐5.27521532	   -­‐4.949406	   -­‐4.890698725	   -­‐4.69600074	  
1968.17	   -­‐5.3334636	   -­‐5.0851	   -­‐4.91736	   -­‐4.87700038	  
1968.08	   -­‐5.39071348	   -­‐5.1684	   -­‐4.939609955	   -­‐5.058	  
1968.00	   -­‐5.33539647	   -­‐5.07718241	   -­‐4.8995182	   -­‐5.03466666	  
1967.92	   -­‐5.2753966	   -­‐4.95773044	   -­‐4.81203586	   -­‐5	  
1967.83	   -­‐5.21539637	   -­‐4.89329223	   -­‐4.68603587	   -­‐4.95399996	  
1967.75	   -­‐5.15539614	   -­‐4.83781421	   -­‐4.62083795	   -­‐4.52466663	  
1967.67	   -­‐5.03971261	   -­‐4.71406169	   -­‐4.50358073	   -­‐4.29733333	  
1967.58	   -­‐4.92171285	   -­‐4.57911596	   -­‐4.32224741	   -­‐4.272	  
1967.50	   -­‐5.03002173	   -­‐4.604044	   -­‐4.44604419	   -­‐4.31699991	  
1967.42	   -­‐5.05597915	   -­‐4.6770512	   -­‐4.58254391	   -­‐4.36199982	  
1967.33	   -­‐5.07875693	   -­‐4.7890064	   -­‐4.62880138	   -­‐4.50150001	  
1967.25	   -­‐5.10153471	   -­‐4.830704	   -­‐4.67130155	   -­‐4.64100019	  
1967.17	   -­‐5.12431248	   -­‐4.8899168	   -­‐4.81604515	   -­‐4.68700009	  
1967.08	   -­‐5.14709026	   -­‐5.001872	   -­‐4.96504485	   -­‐4.733	  
1967.00	   -­‐5.06927506	   -­‐4.8286272	   -­‐4.9325987	   -­‐4.68383333	  
1966.92	   -­‐4.98727507	   -­‐4.6878944	   -­‐4.76656001	   -­‐4.64633333	  
1966.83	   -­‐4.90527507	   -­‐4.6932256	   -­‐4.57892773	   -­‐4.54874999	  
1966.75	   -­‐4.81703468	   -­‐4.6387488	   -­‐4.41969567	   -­‐4.39633333	  
1966.67	   -­‐4.72853469	   -­‐4.560892	   -­‐4.30619984	   -­‐4.241	  
1966.58	   -­‐4.64003469	   -­‐4.4589328	   -­‐4.30119984	   -­‐4.151	  
1966.50	   -­‐4.66342851	   -­‐4.49463707	   -­‐4.36305071	   -­‐4.25300017	  
1966.42	   -­‐4.81760553	   -­‐4.66535805	   -­‐4.45090651	   -­‐4.35500033	  
1966.33	   -­‐4.90661652	   -­‐4.80585268	   -­‐4.5881023	   -­‐4.48540038	  
1966.25	   -­‐4.90580838	   -­‐4.80121463	   -­‐4.71036982	   -­‐4.64419987	  
1966.17	   -­‐4.95966318	   -­‐4.82722049	   -­‐4.81867814	   -­‐4.80299937	  
1966.08	   -­‐4.90132985	   -­‐4.70484	   -­‐4.76067815	   -­‐4.76450023	  
1966.00	   -­‐4.84299652	   -­‐4.6315848	   -­‐4.66055566	   -­‐4.72600031	  
1965.92	   -­‐4.78682641	   -­‐4.6375824	   -­‐4.52404859	   -­‐4.48800095	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1965.83	   -­‐4.78249307	   -­‐4.65226	   -­‐4.37538193	   -­‐4.25	  
1965.75	   -­‐4.77815974	   -­‐4.649544	   -­‐4.25407688	   -­‐4.21450007	  
1965.67	   -­‐4.77588415	   -­‐4.622888	   -­‐4.1673957	   -­‐4.17900014	  
1965.58	   -­‐4.82291797	   -­‐4.65169758	   -­‐4.35214145	   -­‐4.34157115	  
1965.50	   -­‐4.86995179	   -­‐4.68473515	   -­‐4.50683284	   -­‐4.50414295	  
1965.42	   -­‐4.96467626	   -­‐4.73823037	   -­‐4.58027916	   -­‐4.66671475	  
1965.33	   -­‐5.08183767	   -­‐4.80727077	   -­‐4.6774558	   -­‐4.77457161	  
1965.25	   -­‐5.16712822	   -­‐4.86603872	   -­‐4.79835975	   -­‐4.82771441	  
1965.17	   -­‐5.18471294	   -­‐4.88552241	   -­‐4.83966139	   -­‐4.8808572	  
1965.08	   -­‐5.20229765	   -­‐4.90500611	   -­‐4.8515258	   -­‐4.934	  
1965.00	   -­‐5.15627712	   -­‐4.905885	   -­‐4.64399319	   -­‐4.84866667	  
1964.92	   -­‐5.08859467	   -­‐4.838019	   -­‐4.56226907	   -­‐4.76333334	  
1964.83	   -­‐4.99859468	   -­‐4.7799435	   -­‐4.63893574	   -­‐4.67800001	  
1964.75	   -­‐4.94187673	   -­‐4.773288	   -­‐4.47879468	   -­‐4.61166667	  
1964.67	   -­‐4.88715681	   -­‐4.745968	   -­‐4.36461181	   -­‐4.54533334	  
1964.58	   -­‐4.83315681	   -­‐4.63268	   -­‐4.31594515	   -­‐4.479	  
1964.50	   -­‐4.90732454	   -­‐4.64312	   -­‐4.39016248	   -­‐4.48533333	  
1964.42	   -­‐4.98682438	   -­‐4.7265472	   -­‐4.51335211	   -­‐4.49166667	  
1964.33	   -­‐5.08744596	   -­‐4.9058088	   -­‐4.68801877	   -­‐4.498	  
1964.25	   -­‐5.18894637	   -­‐4.9778048	   -­‐4.80700363	   -­‐4.64866665	  
1964.17	   -­‐5.24052302	   -­‐5.021348	   -­‐4.87613375	   -­‐4.79933332	  
1964.08	   -­‐5.29002291	   -­‐5.0486704	   -­‐4.88946708	   -­‐4.94999999	  
1964.00	   -­‐5.17271997	   -­‐4.85677818	   -­‐4.74163158	   -­‐4.84249958	  
1963.92	   -­‐5.04265884	   -­‐4.70209212	   -­‐4.55023587	   -­‐4.73499863	  
1963.83	   -­‐4.9202366	   -­‐4.75518182	   -­‐4.39508986	   -­‐4.56149898	  
1963.75	   -­‐4.82100164	   -­‐4.69030303	   -­‐4.36100436	   -­‐4.3880004	  
1963.67	   -­‐4.84901888	   -­‐4.78173534	   -­‐4.50252735	   -­‐4.49200064	  
1963.58	   -­‐4.92508673	   -­‐4.87285	   -­‐4.55406877	   -­‐4.59214345	  
1963.50	   -­‐5.02886745	   -­‐4.94425862	   -­‐4.60114535	   -­‐4.68071448	  
1963.42	   -­‐5.12082147	   -­‐5.07351724	   -­‐4.84252465	   -­‐4.75357149	  
1963.33	   -­‐5.08135238	   -­‐5.09334052	   -­‐4.93472599	   -­‐4.81071447	  
1963.25	   -­‐5.09638653	   -­‐5.10947414	   -­‐4.98079394	   -­‐4.87728574	  
1963.17	   -­‐5.21334788	   -­‐5.22078017	   -­‐5.00582962	   -­‐4.94699971	  
1963.08	   -­‐5.17210494	   -­‐5.15618983	   -­‐4.97659238	   -­‐4.89900009	  
1963.00	   -­‐5.130862	   -­‐5.05910424	   -­‐4.94735514	   -­‐4.85099998	  
1962.92	   -­‐5.08961907	   -­‐4.95221186	   -­‐4.81236757	   -­‐4.80299987	  
1962.83	   -­‐5.02365574	   -­‐4.91903305	   -­‐4.62762119	   -­‐4.7489998	  
1962.75	   -­‐4.93297778	   -­‐4.79727119	   -­‐4.46619961	   -­‐4.68899987	  
1962.67	   -­‐4.84229981	   -­‐4.66148729	   -­‐4.35433539	   -­‐4.62899994	  
1962.58	   -­‐4.75162185	   -­‐4.61560169	   -­‐4.24247118	   -­‐4.56900001	  
1962.50	   -­‐4.79600279	   -­‐4.77581707	   -­‐4.30629483	   -­‐4.57979999	  
1962.42	   -­‐4.90533015	   -­‐4.97106732	   -­‐4.50538822	   -­‐4.61279986	  
1962.33	   -­‐5.14069714	   -­‐5.0806839	   -­‐4.87235907	   -­‐4.6901998	  
112
1962.25	   -­‐5.22844013	   -­‐5.06582341	   -­‐4.91619537	   -­‐4.81799948	  
1962.17	   -­‐5.24238764	   -­‐5.12758732	   -­‐4.91057722	   -­‐4.97099936	  
1962.08	   -­‐5.15220907	   -­‐5.09680952	   -­‐4.58555514	   -­‐4.94871433	  
1962.00	   -­‐5.05602954	   -­‐5.03645714	   -­‐4.57226223	   -­‐4.92642856	  
1961.92	   -­‐4.9491843	   -­‐4.94549714	   -­‐4.5833101	   -­‐4.77242874	  
1961.83	   -­‐4.871282	   -­‐4.83698952	   -­‐4.60188262	   -­‐4.55257223	  
1961.75	   -­‐4.8070042	   -­‐4.81398286	   -­‐4.52500096	   -­‐4.39942867	  
1961.67	   -­‐4.8797655	   -­‐4.82885442	   -­‐4.55709051	   -­‐4.37971433	  
1961.58	   -­‐4.9525268	   -­‐4.85411132	   -­‐4.58918006	   -­‐4.36	  
1961.50	   -­‐5.0267211	   -­‐4.87927077	   -­‐4.62126961	   -­‐4.51066663	  
1961.42	   -­‐5.10395967	   -­‐4.88598448	   -­‐4.65335916	   -­‐4.63033331	  
1961.33	   -­‐5.18119824	   -­‐4.96360903	   -­‐4.73835081	   -­‐4.71899998	  
1961.25	   -­‐5.265363	   -­‐5.05387155	   -­‐4.82442046	   -­‐4.85166664	  
1961.17	   -­‐5.35342283	   -­‐5.130626	   -­‐4.91049011	   -­‐4.94833332	  
1961.08	   -­‐5.44148266	   -­‐5.14032359	   -­‐4.99655976	   -­‐5.00899999	  
1961.00	   -­‐5.3235382	   -­‐5.08861667	   -­‐4.8622988	   -­‐4.81900043	  
1960.92	   -­‐5.14368495	   -­‐4.99235152	   -­‐4.73944084	   -­‐4.62900081	  
1960.83	   -­‐4.97105525	   -­‐4.91543182	   -­‐4.51525597	   -­‐4.52750003	  
1960.75	   -­‐4.87750603	   -­‐4.82376364	   -­‐4.48500198	   -­‐4.426	  
1960.67	   -­‐4.98289414	   -­‐4.87861379	   -­‐4.55245899	   -­‐4.42525	  
1960.58	   -­‐5.08828225	   -­‐4.95717655	   -­‐4.619916	   -­‐4.4245	  
1960.50	   -­‐5.16919373	   -­‐5.02266759	   -­‐4.72049497	   -­‐4.54649958	  
1960.42	   -­‐5.23859004	   -­‐5.06123448	   -­‐4.83665836	   -­‐4.61360003	  
1960.33	   -­‐5.31310793	   -­‐5.05663862	   -­‐4.92093175	   -­‐4.69120023	  
1960.25	   -­‐5.39672876	   -­‐5.12338621	   -­‐4.948518	   -­‐4.83799971	  
1960.17	   -­‐5.47336817	   -­‐5.22966552	   -­‐4.97463974	   -­‐5.10599885	  
1960.08	   -­‐5.38270151	   -­‐5.135472	   -­‐4.96563976	   -­‐4.87733431	  
1960.00	   -­‐5.28231382	   -­‐4.9954075	   -­‐4.95507879	   -­‐4.74933345	  
1959.92	   -­‐5.17514261	   -­‐4.949969	   -­‐4.9070786	   -­‐4.72200012	  
1959.83	   -­‐5.10380928	   -­‐4.962135	   -­‐4.85563559	   -­‐4.70133342	  
1959.75	   -­‐5.04615739	   -­‐4.868692	   -­‐4.72163587	   -­‐4.58150094	  
1959.67	   -­‐5.00320806	   -­‐4.796221	   -­‐4.59454079	   -­‐4.36250094	  
1959.58	   -­‐5.03336679	   -­‐4.904	   -­‐4.63303286	   -­‐4.43559994	  
1959.50	   -­‐5.06352552	   -­‐4.87893333	   -­‐4.67152492	   -­‐4.60719944	  
1959.42	   -­‐5.14073698	   -­‐4.88568952	   -­‐4.74674917	   -­‐4.74280032	  
1959.33	   -­‐5.2613719	   -­‐5.06371571	   -­‐4.85587615	   -­‐4.7848	  
1959.25	   -­‐5.38199972	   -­‐5.08235905	   -­‐4.96499848	   -­‐4.81599977	  
1959.17	   -­‐5.37702459	   -­‐4.95000373	   -­‐4.91213779	   -­‐4.75471424	  
1959.08	   -­‐5.34449824	   -­‐4.83184478	   -­‐4.84538056	   -­‐4.6934287	  
1959.00	   -­‐5.26924949	   -­‐4.83122313	   -­‐4.7570721	   -­‐4.57414308	  
1958.92	   -­‐5.10428285	   -­‐4.81705224	   -­‐4.69582434	   -­‐4.42585702	  
1958.83	   -­‐4.93595635	   -­‐4.78864552	   -­‐4.6342584	   -­‐4.31742853	  
1958.75	   -­‐4.86754839	   -­‐4.56174627	   -­‐4.53631065	   -­‐4.28871433	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1958.67	   -­‐4.76151731	   -­‐4.42889254	   -­‐4.5056573	   -­‐4.26000013	  
1958.58	   -­‐4.62687801	   -­‐4.4239194	   -­‐4.52617969	   -­‐4.33828555	  
1958.50	   -­‐4.75048315	   -­‐4.53478631	   -­‐4.58534318	   -­‐4.4157143	  
1958.42	   -­‐4.88483274	   -­‐4.68006137	   -­‐4.64611554	   -­‐4.49057161	  
1958.33	   -­‐5.01623484	   -­‐4.8638302	   -­‐4.7068879	   -­‐4.58628587	  
1958.25	   -­‐5.14469012	   -­‐4.96918473	   -­‐4.76766025	   -­‐4.70285677	  
1958.17	   -­‐5.26521612	   -­‐5.00606013	   -­‐4.82608006	   -­‐4.75128565	  
1958.08	   -­‐5.19571626	   -­‐4.960003	   -­‐4.82619857	   -­‐4.77699999	  
1958.00	   -­‐5.12545539	   -­‐4.86386792	   -­‐4.77735658	   -­‐4.72180007	  
1957.92	   -­‐5.03695504	   -­‐4.66300409	   -­‐4.64276054	   -­‐4.65800016	  
1957.83	   -­‐4.94819433	   -­‐4.71935272	   -­‐4.6602394	   -­‐4.57700023	  
1957.75	   -­‐4.85319452	   -­‐4.6995905	   -­‐4.64103942	   -­‐4.53440008	  
1957.67	   -­‐4.763867	   -­‐4.62206364	   -­‐4.62341054	   -­‐4.5110001	  
1957.58	   -­‐4.81047717	   -­‐4.61903663	   -­‐4.7585798	   -­‐4.64071401	  
1957.50	   -­‐4.8125749	   -­‐4.81835571	   -­‐4.89374906	   -­‐4.77042859	  
1957.42	   -­‐4.81518672	   -­‐5.00599908	   -­‐4.97301833	   -­‐4.90014317	  
1957.33	   -­‐4.92182513	   -­‐5.12749238	   -­‐5.02598461	   -­‐4.98571441	  
1957.25	   -­‐5.12802985	   -­‐5.24599451	   -­‐5.06335606	   -­‐5.02714293	  
1957.17	   -­‐5.2796394	   -­‐5.22227535	   -­‐5.06759335	   -­‐5.06857146	  
1957.08	   -­‐5.29729476	   -­‐5.25632879	   -­‐5.07183063	   -­‐5.10999998	  
1957.00	   -­‐5.29239968	   -­‐5.212525	   -­‐5.00191813	   -­‐5.07750008	  
1956.92	   -­‐5.23272909	   -­‐5.148026	   -­‐4.92891827	   -­‐5.04500014	  
1956.83	   -­‐5.16679682	   -­‐5.1166275	   -­‐4.86887837	   -­‐4.91700006	  
1956.75	   -­‐5.10059549	   -­‐5.120578	   -­‐4.80937814	   -­‐4.78899999	  
1956.67	   -­‐5.03039945	   -­‐5.067735	   -­‐4.77531903	   -­‐4.78499999	  
1956.58	   -­‐5.02039945	   -­‐5.023586	   -­‐4.74231909	   -­‐4.781	  
1956.50	   -­‐5.09248445	   -­‐5.050312	   -­‐4.85860335	   -­‐4.96699954	  
1956.42	   -­‐5.25054831	   -­‐5.1342656	   -­‐4.94436869	   -­‐5.15299917	  
1956.33	   -­‐5.33668456	   -­‐5.2170672	   -­‐4.99753433	   -­‐5.08500003	  
1956.25	   -­‐5.39856359	   -­‐5.097568	   -­‐5.05490257	   -­‐5.01700031	  
1956.17	   -­‐5.40868041	   -­‐5.256576	   -­‐5.13640041	   -­‐5.10450013	  
1956.08	   -­‐5.42244077	   -­‐5.3899584	   -­‐5.15140041	   -­‐5.19199996	  
1956.00	   -­‐5.34338569	   -­‐5.36794401	   -­‐5.04897295	   -­‐5.06120017	  
1955.92	   -­‐5.31625168	   -­‐5.30734468	   -­‐4.95043706	   -­‐4.92420031	  
1955.83	   -­‐5.2306739	   -­‐5.21713643	   -­‐4.87055862	   -­‐4.77480043	  
1955.75	   -­‐5.10621864	   -­‐5.1355159	   -­‐4.83131648	   -­‐4.71380006	  
1955.67	   -­‐5.09631393	   -­‐5.0617651	   -­‐4.81410142	   -­‐4.69700008	  
1955.58	   -­‐5.22898059	   -­‐5.10100379	   -­‐4.86660141	   -­‐4.73933314	  
1955.50	   -­‐5.33608467	   -­‐5.12378734	   -­‐4.92750168	   -­‐4.78166648	  
1955.42	   -­‐5.41404794	   -­‐5.29407991	   -­‐5.02386976	   -­‐4.82399981	  
1955.33	   -­‐5.31538128	   -­‐5.20441075	   -­‐5.10151746	   -­‐4.90166632	  
1955.25	   -­‐5.32292535	   -­‐5.43253756	   -­‐5.12339993	   -­‐4.97933298	  
1955.17	   -­‐5.41644203	   -­‐5.51609157	   -­‐5.11807267	   -­‐5.05699965	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1955.08	   -­‐5.40251168	   -­‐5.48170221	   -­‐5.04493835	   -­‐4.99512522	  
1955.00	   -­‐5.38490303	   -­‐5.42065379	   -­‐4.97376098	   -­‐4.93325016	  
1954.92	   -­‐5.24858462	   -­‐5.27735572	   -­‐4.96580078	   -­‐4.85637516	  
1954.83	   -­‐5.11270522	   -­‐5.11749068	   -­‐4.9543733	   -­‐4.74950006	  
1954.75	   -­‐4.99827737	   -­‐5.06297412	   -­‐4.77327878	   -­‐4.64262495	  
1954.67	   -­‐4.88495998	   -­‐4.98480452	   -­‐4.59397007	   -­‐4.53049983	  
1954.58	   -­‐4.88097988	   -­‐4.93996695	   -­‐4.590985	   -­‐4.41574972	  
1954.50	   -­‐4.87700111	   -­‐4.87730564	   -­‐4.58800229	   -­‐4.30100084	  
1954.42	   -­‐4.89743761	   -­‐4.96178857	   -­‐4.67243045	   -­‐4.54520064	  
1954.33	   -­‐4.91787412	   -­‐5.03463429	   -­‐4.64518424	   -­‐4.71060001	  
1954.25	   -­‐4.93831063	   -­‐5.05052571	   -­‐4.58543204	   -­‐4.71840001	  
1954.17	   -­‐4.95874714	   -­‐5.0151	   -­‐4.63757162	   -­‐4.75120001	  
1954.08	   -­‐4.97918364	   -­‐5.10950667	   -­‐4.65138136	   -­‐4.79649997	  
1954.00	   -­‐4.97414603	   -­‐5.08015061	   -­‐4.49980073	   -­‐4.63309983	  
1953.92	   -­‐4.92004074	   -­‐5.00433514	   -­‐4.64379257	   -­‐4.46969957	  
1953.83	   -­‐4.76394243	   -­‐4.84951829	   -­‐4.60263621	   -­‐4.37819996	  
1953.75	   -­‐4.65636109	   -­‐4.70219474	   -­‐4.66974498	   -­‐4.35860003	  
1953.67	   -­‐4.57747225	   -­‐4.56200727	   -­‐4.26171863	   -­‐4.33900009	  
1953.58	   -­‐4.63919541	   -­‐4.60244915	   -­‐4.30465648	   -­‐4.40414271	  
1953.50	   -­‐4.70091857	   -­‐4.64285424	   -­‐4.38375035	   -­‐4.46928571	  
1953.42	   -­‐4.76264173	   -­‐4.65634237	   -­‐4.5605865	   -­‐4.56328559	  
1953.33	   -­‐4.86434093	   -­‐4.79541102	   -­‐4.75663268	   -­‐4.67171385	  
1953.25	   -­‐5.00600759	   -­‐4.96586695	   -­‐4.97188691	   -­‐4.76171401	  
1953.17	   -­‐5.14767425	   -­‐5.13541144	   -­‐5.03164978	   -­‐4.81485699	  
1953.08	   -­‐5.28934092	   -­‐5.22753559	   -­‐5.03390966	   -­‐4.86799997	  
1953.00	   -­‐5.24603737	   -­‐5.20363783	   -­‐4.86887558	   -­‐4.83966668	  
1952.92	   -­‐5.19503747	   -­‐5.14787213	   -­‐4.74226479	   -­‐4.81133335	  
1952.83	   -­‐5.13683689	   -­‐5.07771766	   -­‐4.66893146	   -­‐4.78300002	  
1952.75	   -­‐5.07833665	   -­‐4.82190304	   -­‐4.56935743	   -­‐4.66700007	  
1952.67	   -­‐4.94495244	   -­‐4.80656826	   -­‐4.4867851	   -­‐4.55100007	  
1952.58	   -­‐4.80845272	   -­‐4.7287777	   -­‐4.42545177	   -­‐4.43500008	  
1952.50	   -­‐4.80732023	   -­‐4.795045	   -­‐4.53940308	   -­‐4.44449997	  
1952.42	   -­‐4.81182022	   -­‐4.828848	   -­‐4.5365156	   -­‐4.45399996	  
1952.33	   -­‐4.8427217	   -­‐4.844495	   -­‐4.63747208	   -­‐4.55449993	  
1952.25	   -­‐4.87472182	   -­‐4.953506	   -­‐4.76469935	   -­‐4.65500041	  
1952.17	   -­‐5.01280786	   -­‐5.194243	   -­‐4.74860088	   -­‐4.77900017	  
1952.08	   -­‐5.15530757	   -­‐5.22506	   -­‐4.78360088	   -­‐4.90299992	  
1952.00	   -­‐5.08021505	   -­‐5.18608645	   -­‐4.62011762	   -­‐4.87580011	  
1951.92	   -­‐4.99606871	   -­‐5.12206912	   -­‐4.78660602	   -­‐4.77179998	  
1951.83	   -­‐4.90379143	   -­‐5.01784203	   -­‐4.45300314	   -­‐4.72180005	  
1951.75	   -­‐4.80338493	   -­‐4.91238995	   -­‐4.56955529	   -­‐4.68080038	  
1951.67	   -­‐4.70716972	   -­‐4.80572557	   -­‐4.35570288	   -­‐4.42800119	  
1951.58	   -­‐4.711407	   -­‐4.79938647	   -­‐4.448217	   -­‐4.48799996	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1951.50	   -­‐4.71564428	   -­‐4.85771836	   -­‐4.48476278	   -­‐4.51349978	  
1951.42	   -­‐4.82649974	   -­‐5.09704659	   -­‐4.50683288	   -­‐4.77899875	  
1951.33	   -­‐4.98751723	   -­‐5.2288966	   -­‐4.60217186	   -­‐5.00699984	  
1951.25	   -­‐5.11286719	   -­‐5.42686405	   -­‐4.68184933	   -­‐5.04900056	  
1951.17	   -­‐5.16244337	   -­‐5.44662953	   -­‐4.74705769	   -­‐5.2189992	  
1951.08	   -­‐5.21201956	   -­‐5.47023499	   -­‐4.79508029	   -­‐5.24599998	  
1951.00	   -­‐5.20190178	   -­‐5.46246172	   -­‐4.79173157	   -­‐5.13000046	  
1950.92	   -­‐5.18930015	   -­‐5.11644725	   -­‐4.78624377	   -­‐4.99299999	  
1950.83	   -­‐5.13014893	   -­‐5.03950127	   -­‐4.78075596	   -­‐4.81379964	  
1950.75	   -­‐5.02445788	   -­‐5.07543557	   -­‐4.77526816	   -­‐4.61360024	  
1950.67	   -­‐4.9230792	   -­‐5.05431418	   -­‐4.77156028	   -­‐4.45600075	  
1950.58	   -­‐4.9250566	   -­‐5.10206271	   -­‐4.81054333	   -­‐4.45942856	  
1950.50	   -­‐4.927034	   -­‐5.1526178	   -­‐4.84952638	   -­‐4.48549998	  
1950.42	   -­‐4.9290114	   -­‐5.18513559	   -­‐4.88850943	   -­‐4.5795002	  
1950.33	   -­‐4.9593816	   -­‐5.19078305	   -­‐4.91421499	   -­‐4.69435727	  
1950.25	   -­‐5.01813866	   -­‐5.2436	   -­‐4.92664437	   -­‐4.83007094	  
1950.17	   -­‐5.07689572	   -­‐5.32959492	   -­‐4.93907375	   -­‐4.89699987	  
1950.08	   -­‐5.13565278	   -­‐5.42701356	   -­‐4.95150313	   -­‐4.94099997	  
1950.00	   -­‐5.10375814	   -­‐5.39165984	   -­‐4.89775874	   -­‐4.75300006	  
1949.92	   -­‐5.06809148	   -­‐5.21129429	   -­‐4.84125885	   -­‐4.77099991	  
1949.83	   -­‐5.03242481	   -­‐5.08750274	   -­‐4.79867899	   -­‐4.43400026	  
1949.75	   -­‐4.99675815	   -­‐4.87132152	   -­‐4.75667883	   -­‐4.45799956	  
1949.67	   -­‐4.96109148	   -­‐4.8192879	   -­‐4.62107635	   -­‐4.32100066	  
1949.58	   -­‐4.92542482	   -­‐4.800532	   -­‐4.48157664	   -­‐4.319	  
1949.50	   -­‐4.93687871	   -­‐4.91919024	   -­‐4.54156261	   -­‐4.38200048	  
1949.42	   -­‐5.00064257	   -­‐5.09758	   -­‐4.56237406	   -­‐4.53099928	  
1949.33	   -­‐5.1713751	   -­‐5.22376098	   -­‐4.68514401	   -­‐4.76599981	  
1949.25	   -­‐5.24466002	   -­‐5.19520293	   -­‐4.87407424	   -­‐4.75100013	  
1949.17	   -­‐5.26839777	   -­‐5.23502439	   -­‐4.91591461	   -­‐4.83199961	  
1949.08	   -­‐5.20342603	   -­‐5.19156	   -­‐4.88879596	   -­‐4.77242872	  
1949.00	   -­‐5.13845428	   -­‐5.13339119	   -­‐4.84970169	   -­‐4.71285716	  
1948.92	   -­‐5.07348253	   -­‐5.07522237	   -­‐4.77823277	   -­‐4.6158573	  
1948.83	   -­‐5.0220715	   -­‐5.03299627	   -­‐4.71354383	   -­‐4.50014335	  
1948.75	   -­‐4.98421839	   -­‐5.02650169	   -­‐4.65563422	   -­‐4.41828579	  
1948.67	   -­‐4.94636529	   -­‐5.02000712	   -­‐4.6284516	   -­‐4.4041429	  
1948.58	   -­‐4.90851218	   -­‐5.01351254	   -­‐4.6126324	   -­‐4.39000001	  
1948.50	   -­‐5.04944664	   -­‐5.03724842	   -­‐4.71502691	   -­‐4.52119947	  
1948.42	   -­‐5.19782062	   -­‐5.06205388	   -­‐4.72797509	   -­‐4.68899999	  
1948.33	   -­‐5.30980875	   -­‐5.23559156	   -­‐4.78488936	   -­‐4.83740018	  
1948.25	   -­‐5.38541851	   -­‐5.2889307	   -­‐4.90002578	   -­‐4.96059976	  
1948.17	   -­‐5.45327396	   -­‐5.30948975	   -­‐4.95318444	   -­‐5.10299931	  
1948.08	   -­‐5.33527397	   -­‐5.24890732	   -­‐4.85785111	   -­‐4.85400121	  
1948.00	   -­‐5.21727397	   -­‐5.17543687	   -­‐4.76251778	   -­‐4.60500121	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1947.92	   -­‐5.10050221	   -­‐5.06989407	   -­‐4.66899884	   -­‐4.35600121	  
1947.83	   -­‐5.01316888	   -­‐4.95843822	   -­‐4.61899884	   -­‐4.3213335	  
1947.75	   -­‐4.92583555	   -­‐4.82969729	   -­‐4.56899884	   -­‐4.28666684	  
1947.67	   -­‐4.84581437	   -­‐4.69775036	   -­‐4.52192117	   -­‐4.25200017	  
1947.58	   -­‐4.94105247	   -­‐4.72948286	   -­‐4.54493704	   -­‐4.36599935	  
1947.50	   -­‐5.03629056	   -­‐4.77374524	   -­‐4.60943033	   -­‐4.5155991	  
1947.42	   -­‐5.12203566	   -­‐4.8519181	   -­‐4.73679767	   -­‐4.73640051	  
1947.33	   -­‐5.19901978	   -­‐5.02722857	   -­‐4.88952589	   -­‐4.82400008	  
1947.25	   -­‐5.27599476	   -­‐5.1779619	   -­‐4.97999913	   -­‐4.84499989	  
1947.17	   -­‐5.1726364	   -­‐5.17664104	   -­‐4.94193954	   -­‐4.80899999	  
1947.08	   -­‐5.06927804	   -­‐5.14702985	   -­‐4.93638831	   -­‐4.77300009	  
1947.00	   -­‐4.99177491	   -­‐5.15759776	   -­‐4.91199742	   -­‐4.68328595	  
1946.92	   -­‐4.96920035	   -­‐5.07314179	   -­‐4.81199772	   -­‐4.56671426	  
1946.83	   -­‐4.94662579	   -­‐4.92083955	   -­‐4.71346074	   -­‐4.47699997	  
1946.75	   -­‐4.9051841	   -­‐4.86731045	   -­‐4.62784898	   -­‐4.44100007	  
1946.67	   -­‐4.85313178	   -­‐4.82794403	   -­‐4.573	   -­‐4.40500018	  
1946.58	   -­‐4.80107947	   -­‐4.80867313	   -­‐4.573	   -­‐4.45633308	  
1946.50	   -­‐4.90163953	   -­‐4.81785122	   -­‐4.72285681	   -­‐4.58233234	  
1946.42	   -­‐5.0085501	   -­‐4.97200488	   -­‐4.85085503	   -­‐4.78299901	  
1946.33	   -­‐5.12216865	   -­‐5.11315244	   -­‐4.91914804	   -­‐4.85233299	  
1946.25	   -­‐5.23107709	   -­‐5.16904878	   -­‐4.98992861	   -­‐4.91566638	  
1946.17	   -­‐5.30277562	   -­‐5.20348659	   -­‐5.05594743	   -­‐4.97299972	  
1946.08	   -­‐5.22226729	   -­‐5.20227594	   -­‐4.97967599	   -­‐4.86233388	  
1946.00	   -­‐5.14175895	   -­‐5.19422833	   -­‐4.86186185	   -­‐4.75166722	  
1945.92	   -­‐5.05347013	   -­‐5.13150436	   -­‐4.70192933	   -­‐4.64100055	  
1945.83	   -­‐4.96152067	   -­‐5.00824818	   -­‐4.86338108	   -­‐4.49333407	  
1945.75	   -­‐4.87784392	   -­‐4.88785624	   -­‐4.7932652	   -­‐4.3456674	  
1945.67	   -­‐4.81174234	   -­‐4.78980242	   -­‐4.55965844	   -­‐4.19800074	  
1945.58	   -­‐4.74564076	   -­‐4.6917486	   -­‐4.42152239	   -­‐4.23857132	  
1945.50	   -­‐4.76796125	   -­‐4.6960285	   -­‐4.48080136	   -­‐4.27999998	  
1945.42	   -­‐4.79396119	   -­‐4.7912	   -­‐4.54830122	   -­‐4.32400008	  
1945.33	   -­‐4.90348561	   -­‐4.942186	   -­‐4.6786829	   -­‐4.42685726	  
1945.25	   -­‐5.01648606	   -­‐5.101506	   -­‐4.81168343	   -­‐4.5885708	  
1945.17	   -­‐5.15492723	   -­‐5.210629	   -­‐4.87844154	   -­‐4.70185682	  
1945.08	   -­‐5.29442694	   -­‐5.2358	   -­‐4.94244141	   -­‐4.7989999	  
1945.00	   -­‐5.04180483	   -­‐5.12963636	   -­‐4.84245221	   -­‐4.72025	  
1944.92	   -­‐4.89651139	   -­‐4.95589091	   -­‐4.72836106	   -­‐4.4939997	  
1944.83	   -­‐4.84403015	   -­‐4.90428788	   -­‐4.63030183	   -­‐4.28974997	  
1944.75	   -­‐4.8410051	   -­‐4.85154667	   -­‐4.57500205	   -­‐4.27700024	  
1944.67	   -­‐4.94402252	   -­‐4.97053276	   -­‐4.66939852	   -­‐4.35671429	  
1944.58	   -­‐5.04703993	   -­‐5.14710345	   -­‐4.75207033	   -­‐4.43642835	  
1944.50	   -­‐5.15064324	   -­‐5.33571034	   -­‐4.82060475	   -­‐4.57414249	  
1944.42	   -­‐5.25452218	   -­‐5.25528276	   -­‐4.89969111	   -­‐4.74085716	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1944.33	   -­‐5.33077711	   -­‐5.24550086	   -­‐4.95565539	   -­‐4.85228571	  
1944.25	   -­‐5.35793233	   -­‐5.28374741	   -­‐4.96858642	   -­‐4.85314286	  
1944.17	   -­‐5.38208239	   -­‐5.3329375	   -­‐5.14923016	   -­‐4.854	  
1944.08	   -­‐5.33420112	   -­‐5.22658087	   -­‐5.07491922	   -­‐4.79857158	  
1944.00	   -­‐5.28631985	   -­‐5.08744187	   -­‐4.82908102	   -­‐4.73500004	  
1943.92	   -­‐5.2254714	   -­‐4.98227609	   -­‐4.68844693	   -­‐4.64699984	  
1943.83	   -­‐5.15852202	   -­‐4.91620061	   -­‐4.59204896	   -­‐4.54899993	  
1943.75	   -­‐5.07868929	   -­‐4.85545757	   -­‐4.49565099	   -­‐4.44100042	  
1943.67	   -­‐4.97148608	   -­‐4.84063302	   -­‐4.50468947	   -­‐4.39000011	  
1943.58	   -­‐4.86428288	   -­‐4.82580847	   -­‐4.5155652	   -­‐4.35800003	  
1943.50	   -­‐4.91268548	   -­‐4.89356226	   -­‐4.66175895	   -­‐4.38049993	  
1943.42	   -­‐4.98317555	   -­‐4.9964209	   -­‐4.80285586	   -­‐4.40299989	  
1943.33	   -­‐5.08683458	   -­‐5.15672339	   -­‐4.92114912	   -­‐4.43999996	  
1943.25	   -­‐5.21703169	   -­‐5.25454007	   -­‐4.99258652	   -­‐4.47700064	  
1943.17	   -­‐5.35250819	   -­‐5.27953001	   -­‐5.03699843	   -­‐4.6957502	  
1943.08	   -­‐5.31525826	   -­‐5.2593759	   -­‐4.96199843	   -­‐4.91449976	  
1943.00	   -­‐5.27284254	   -­‐5.17688264	   -­‐4.88699843	   -­‐4.83020016	  
1942.92	   -­‐5.10659189	   -­‐5.01240013	   -­‐4.80786295	   -­‐4.69900061	  
1942.83	   -­‐4.94039133	   -­‐4.80870291	   -­‐4.62952962	   -­‐4.47400079	  
1942.75	   -­‐4.77539167	   -­‐4.78738395	   -­‐4.4511963	   -­‐4.35380029	  
1942.67	   -­‐4.61969253	   -­‐4.73286525	   -­‐4.28314287	   -­‐4.28600035	  
1942.58	   -­‐4.68692416	   -­‐4.79074293	   -­‐4.36167394	   -­‐4.41885677	  
1942.50	   -­‐4.75308781	   -­‐4.87714889	   -­‐4.44020501	   -­‐4.55171421	  
1942.42	   -­‐4.81636464	   -­‐4.94455311	   -­‐4.51873608	   -­‐4.68457166	  
1942.33	   -­‐4.89404965	   -­‐4.98945055	   -­‐4.60976767	   -­‐4.76228577	  
1942.25	   -­‐4.98614004	   -­‐5.03401982	   -­‐4.71329873	   -­‐4.78485717	  
1942.17	   -­‐5.02667335	   -­‐5.07552856	   -­‐4.8168298	   -­‐4.80742857	  
1942.08	   -­‐5.04814228	   -­‐5.11703731	   -­‐4.92036087	   -­‐4.82999997	  
1942.00	   -­‐4.98753365	   -­‐5.06258841	   -­‐4.77305027	   -­‐4.67180031	  
1941.92	   -­‐4.92038687	   -­‐4.92484268	   -­‐4.79358405	   -­‐4.51360044	  
1941.83	   -­‐4.84660603	   -­‐4.77055122	   -­‐4.68626507	   -­‐4.35540056	  
1941.75	   -­‐4.67703796	   -­‐4.73143415	   -­‐4.4212382	   -­‐4.19720069	  
1941.67	   -­‐4.47487131	   -­‐4.6002439	   -­‐4.23530572	   -­‐4.03900082	  
1941.58	   -­‐4.57153797	   -­‐4.76762666	   -­‐4.51780571	   -­‐4.11033296	  
1941.50	   -­‐4.66820464	   -­‐4.87032711	   -­‐4.59345073	   -­‐4.14783331	  
1941.42	   -­‐4.76511159	   -­‐4.94809119	   -­‐4.63770098	   -­‐4.15149998	  
1941.33	   -­‐4.86777825	   -­‐4.96946711	   -­‐4.63163181	   -­‐4.2084997	  
1941.25	   -­‐4.97044491	   -­‐4.98524654	   -­‐4.60820286	   -­‐4.39999831	  
1941.17	   -­‐5.06806555	   -­‐5.00102597	   -­‐4.74163832	   -­‐4.72599831	  
1941.08	   -­‐5.04473222	   -­‐4.8410295	   -­‐4.65763832	   -­‐4.64885737	  
1941.00	   -­‐5.00389789	   -­‐4.76861695	   -­‐4.57363833	   -­‐4.57171433	  
1940.92	   -­‐4.98586651	   -­‐4.63305171	   -­‐4.48963833	   -­‐4.4888573	  
1940.83	   -­‐4.82888321	   -­‐4.63108533	   -­‐4.40563833	   -­‐4.40314325	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1940.75	   -­‐4.55439869	   -­‐4.61493292	   -­‐4.32163834	   -­‐4.32542893	  
1940.67	   -­‐4.53302291	   -­‐4.5848268	   -­‐4.24261096	   -­‐4.2637145	  
1940.58	   -­‐4.65844642	   -­‐4.65836835	   -­‐4.2828652	   -­‐4.20200008	  
1940.50	   -­‐4.78386993	   -­‐4.75028057	   -­‐4.43020756	   -­‐4.44499951	  
1940.42	   -­‐4.8329328	   -­‐4.82472868	   -­‐4.60563914	   -­‐4.65239961	  
1940.33	   -­‐4.84606844	   -­‐4.87767378	   -­‐4.6556632	   -­‐4.7885995	  
1940.25	   -­‐4.90314324	   -­‐4.93324235	   -­‐4.71898711	   -­‐4.87639972	  
1940.17	   -­‐5.05356671	   -­‐5.01625984	   -­‐4.76261603	   -­‐4.93999967	  
1940.08	   -­‐5.20399017	   -­‐5.09927733	   -­‐4.77356236	   -­‐4.795429	  
1940.00	   -­‐5.16391773	   -­‐5.080376	   -­‐4.76823988	   -­‐4.65085724	  
1939.92	   -­‐5.11591773	   -­‐4.9902784	   -­‐4.76223988	   -­‐4.50628548	  
1939.83	   -­‐5.06791774	   -­‐4.7876928	   -­‐4.75623988	   -­‐4.41599992	  
1939.75	   -­‐4.96327496	   -­‐4.7590592	   -­‐4.7313595	   -­‐4.37999996	  
1939.67	   -­‐4.85627496	   -­‐4.7688512	   -­‐4.70569284	   -­‐4.344	  
1939.58	   -­‐4.74927497	   -­‐4.683552	   -­‐4.68002617	   -­‐4.30800005	  
1939.50	   -­‐4.89924755	   -­‐4.76926338	   -­‐4.74812138	   -­‐4.41266653	  
1939.42	   -­‐4.97771915	   -­‐4.92020268	   -­‐4.78086641	   -­‐4.46933332	  
1939.33	   -­‐4.95971916	   -­‐5.00283814	   -­‐4.76753308	   -­‐4.47799999	  
1939.25	   -­‐5.05852486	   -­‐5.05931576	   -­‐4.87516215	   -­‐4.6299998	  
1939.17	   -­‐5.18887424	   -­‐5.11868115	   -­‐4.96697462	   -­‐4.78099981	  
1939.08	   -­‐5.3505409	   -­‐5.17915683	   -­‐5.03430795	   -­‐4.93099981	  
1939.00	   -­‐5.33459891	   -­‐5.152127	   -­‐4.9189172	   -­‐4.87100008	  
1938.92	   -­‐5.32773326	   -­‐5.091318	   -­‐4.90343983	   -­‐4.71800032	  
1938.83	   -­‐5.14545153	   -­‐5.030509	   -­‐4.75227706	   -­‐4.47200032	  
1938.75	   -­‐4.90889623	   -­‐4.9445	   -­‐4.68935866	   -­‐4.48866664	  
1938.67	   -­‐4.83833256	   -­‐4.848705	   -­‐4.56171803	   -­‐4.40500024	  
1938.58	   -­‐4.82166589	   -­‐4.75291	   -­‐4.57618038	   -­‐4.22100024	  
1938.50	   -­‐4.86660212	   -­‐4.812256	   -­‐4.60900062	   -­‐4.24183331	  
1938.42	   -­‐4.91410202	   -­‐4.832848	   -­‐4.64233396	   -­‐4.44866633	  
1938.33	   -­‐4.9616022	   -­‐4.799635	   -­‐4.67566729	   -­‐4.50050011	  
1938.25	   -­‐5.00910239	   -­‐4.836042	   -­‐4.75988161	   -­‐4.47799991	  
1938.17	   -­‐5.0287609	   -­‐4.776899	   -­‐4.84621494	   -­‐4.58383299	  
1938.08	   -­‐5.04726086	   -­‐4.9439	   -­‐4.93254827	   -­‐4.84299965	  
1938.00	   -­‐5.01183826	   -­‐4.96834406	   -­‐4.88159895	   -­‐4.72066683	  
1937.92	   -­‐4.97417159	   -­‐4.92836014	   -­‐4.78353063	   -­‐4.5983335	  
1937.83	   -­‐4.93650493	   -­‐4.86100439	   -­‐4.63686397	   -­‐4.47600017	  
1937.75	   -­‐4.84411563	   -­‐4.78278538	   -­‐4.65660049	   -­‐4.47466667	  
1937.67	   -­‐4.74944897	   -­‐4.71564614	   -­‐4.60475736	   -­‐4.47333334	  
1937.58	   -­‐4.6547823	   -­‐4.65292136	   -­‐4.46075737	   -­‐4.472	  
1937.50	   -­‐4.70620254	   -­‐4.71235	   -­‐4.48060049	   -­‐4.5029999	  
1937.42	   -­‐4.76370242	   -­‐4.811224	   -­‐4.59530259	   -­‐4.53399983	  
1937.33	   -­‐4.91720721	   -­‐4.91737	   -­‐4.64353286	   -­‐4.70599976	  
1937.25	   -­‐5.07470784	   -­‐5.0571	   -­‐4.68550294	   -­‐4.87800032	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1937.17	   -­‐5.14892339	   -­‐5.18205	   -­‐4.86253791	   -­‐4.99850007	  
1937.08	   -­‐5.21967325	   -­‐5.23518	   -­‐5.08227015	   -­‐5.11899983	  
1937.00	   -­‐5.20649924	   -­‐5.17473659	   -­‐5.07755885	   -­‐5.04750024	  
1936.92	   -­‐5.13315016	   -­‐5.08931122	   -­‐4.90192783	   -­‐4.97600039	  
1936.83	   -­‐5.06404677	   -­‐5.00370537	   -­‐4.70507728	   -­‐4.79950025	  
1936.75	   -­‐4.97294123	   -­‐4.85753854	   -­‐4.71308026	   -­‐4.62299965	  
1936.67	   -­‐4.76350905	   -­‐4.63892683	   -­‐4.61488922	   -­‐4.48649992	  
1936.58	   -­‐4.7762209	   -­‐4.71701627	   -­‐4.38422256	   -­‐4.35000019	  
1936.50	   -­‐4.78893274	   -­‐4.74296814	   -­‐4.44252125	   -­‐4.38633328	  
1936.42	   -­‐4.86330962	   -­‐4.97849017	   -­‐4.53984229	   -­‐4.42266661	  
1936.33	   -­‐4.96669979	   -­‐5.09113627	   -­‐4.66884228	   -­‐4.45899995	  
1936.25	   -­‐5.09043189	   -­‐5.28484407	   -­‐4.86024342	   -­‐4.64099974	  
1936.17	   -­‐5.25738076	   -­‐5.39058712	   -­‐5.01682865	   -­‐4.82299974	  
1936.08	   -­‐5.42432962	   -­‐5.4001878	   -­‐5.12949531	   -­‐5.00499974	  
1936.00	   -­‐5.37259724	   -­‐5.31464965	   -­‐5.10519947	   -­‐4.97399951	  
1935.92	   -­‐5.22309196	   -­‐5.1480227	   -­‐5.04361161	   -­‐4.78400104	  
1935.83	   -­‐5.11933126	   -­‐5.01563413	   -­‐4.94494495	   -­‐4.68000015	  
1935.75	   -­‐5.04109386	   -­‐4.86728114	   -­‐4.84051818	   -­‐4.54700012	  
1935.67	   -­‐4.92366573	   -­‐4.76187893	   -­‐4.72695785	   -­‐4.59299975	  
1935.58	   -­‐4.90283239	   -­‐4.72672322	   -­‐4.60295785	   -­‐4.55600005	  
1935.50	   -­‐4.94922173	   -­‐4.80403663	   -­‐4.64360082	   -­‐4.65599985	  
1935.42	   -­‐4.99840872	   -­‐4.92382864	   -­‐4.65246661	   -­‐4.75599985	  
1935.33	   -­‐5.0579625	   -­‐5.0929691	   -­‐4.7247356	   -­‐4.85599985	  
1935.25	   -­‐5.12788119	   -­‐5.19295148	   -­‐4.8363013	   -­‐4.92533323	  
1935.17	   -­‐5.19432127	   -­‐5.19874183	   -­‐4.9137348	   -­‐4.99466656	  
1935.08	   -­‐5.17737212	   -­‐5.17712478	   -­‐4.99956813	   -­‐5.0639999	  
1935.00	   -­‐5.12252194	   -­‐5.14789924	   -­‐4.88219786	   -­‐4.90400024	  
1934.92	   -­‐5.03337823	   -­‐5.10045205	   -­‐4.82349936	   -­‐4.78600011	  
1934.83	   -­‐4.90060988	   -­‐5.02802316	   -­‐4.75146498	   -­‐4.71000011	  
1934.75	   -­‐4.88978061	   -­‐4.95492442	   -­‐4.67119921	   -­‐4.56333355	  
1934.67	   -­‐4.88600363	   -­‐4.87148338	   -­‐4.62586602	   -­‐4.41800022	  
1934.58	   -­‐4.84080589	   -­‐4.78804233	   -­‐4.58753269	   -­‐4.27400022	  
1934.50	   -­‐4.89884278	   -­‐4.799729	   -­‐4.72360241	   -­‐4.37549964	  
1934.42	   -­‐4.96117611	   -­‐4.870928	   -­‐4.83412121	   -­‐4.47699944	  
1934.33	   -­‐5.02350944	   -­‐4.927277	   -­‐4.9061212	   -­‐4.56549987	  
1934.25	   -­‐5.08584277	   -­‐4.925163	   -­‐4.96212092	   -­‐4.65400029	  
1934.17	   -­‐5.1481761	   -­‐5.1096725	   -­‐5.01346744	   -­‐4.77100005	  
1934.08	   -­‐5.21050943	   -­‐5.281466	   -­‐5.06013411	   -­‐4.88799982	  
1934.00	   -­‐5.15933898	   -­‐5.32308049	   -­‐4.99575899	   -­‐4.84080022	  
1933.92	   -­‐5.11385978	   -­‐5.25452927	   -­‐4.92675913	   -­‐4.67240016	  
1933.83	   -­‐5.05382543	   -­‐5.03087439	   -­‐4.78191758	   -­‐4.49159987	  
1933.75	   -­‐4.78904703	   -­‐4.85514634	   -­‐4.633917	   -­‐4.37380003	  
1933.67	   -­‐4.75652022	   -­‐4.77429695	   -­‐4.60687959	   -­‐4.36100007	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1933.58	   -­‐4.89437332	   -­‐4.81415085	   -­‐4.58487964	   -­‐4.48914244	  
1933.50	   -­‐5.01208754	   -­‐4.88351525	   -­‐4.67520155	   -­‐4.61728559	  
1933.42	   -­‐5.07536437	   -­‐4.99081695	   -­‐4.78350183	   -­‐4.74071403	  
1933.33	   -­‐5.15135419	   -­‐5.09137627	   -­‐4.94546993	   -­‐4.86178511	  
1933.25	   -­‐5.24005475	   -­‐5.16987593	   -­‐5.10370134	   -­‐4.95557119	  
1933.17	   -­‐5.28091062	   -­‐5.22639322	   -­‐5.1812675	   -­‐4.99478556	  
1933.08	   -­‐5.30407446	   -­‐5.25745424	   -­‐5.23293417	   -­‐5.03399994	  
1933.00	   -­‐5.24148506	   -­‐5.23997951	   -­‐5.23788005	   -­‐5.01080011	  
1932.92	   -­‐5.15815358	   -­‐5.16979512	   -­‐5.24088005	   -­‐4.88260013	  
1932.83	   -­‐5.03833592	   -­‐5.0365961	   -­‐5.24388005	   -­‐4.68459981	  
1932.75	   -­‐4.94650857	   -­‐4.81496098	   -­‐5.18559903	   -­‐4.46180046	  
1932.67	   -­‐4.87116968	   -­‐4.78245366	   -­‐5.1247657	   -­‐4.26900108	  
1932.58	   -­‐4.87540696	   -­‐4.83288881	   -­‐5.06393237	   -­‐4.29971403	  
1932.50	   -­‐4.87964424	   -­‐4.908	   -­‐5.0738202	   -­‐4.32957125	  
1932.42	   -­‐4.98531151	   -­‐5.00457153	   -­‐5.08665354	   -­‐4.36521415	  
1932.33	   -­‐5.13870186	   -­‐5.0850861	   -­‐5.09948687	   -­‐4.42628541	  
1932.25	   -­‐5.25005188	   -­‐5.11162915	   -­‐5.11440024	   -­‐4.51764275	  
1932.17	   -­‐5.27208574	   -­‐5.13869017	   -­‐5.12940024	   -­‐4.64728593	  
1932.08	   -­‐5.2941196	   -­‐5.16636271	   -­‐5.14440023	   -­‐4.82299971	  
1932.00	   -­‐5.13343172	   -­‐5.15543415	   -­‐5.13251982	   -­‐4.71400018	  
1931.92	   -­‐5.07672291	   -­‐4.96619756	   -­‐5.11951985	   -­‐4.60500018	  
1931.83	   -­‐4.97895155	   -­‐4.92541098	   -­‐4.94355719	   -­‐4.49600018	  
1931.75	   -­‐4.83838878	   -­‐4.86572439	   -­‐4.76080647	   -­‐4.39400017	  
1931.67	   -­‐4.80699543	   -­‐4.78700305	   -­‐4.64333799	   -­‐4.29200017	  
1931.58	   -­‐4.83185418	   -­‐4.81055078	   -­‐4.52858822	   -­‐4.19000017	  
1931.50	   -­‐4.88081849	   -­‐4.8634956	   -­‐4.64928175	   -­‐4.21999995	  
1931.42	   -­‐4.99494277	   -­‐4.90717823	   -­‐4.77978149	   -­‐4.28499983	  
1931.33	   -­‐5.05652016	   -­‐4.93725104	   -­‐4.84068088	   -­‐4.38499983	  
1931.25	   -­‐5.06555971	   -­‐4.96801374	   -­‐4.89868111	   -­‐4.4856665	  
1931.17	   -­‐5.09233477	   -­‐5.01375807	   -­‐4.96052107	   -­‐4.57749986	  
1931.08	   -­‐5.1256681	   -­‐5.0595024	   -­‐5.02252094	   -­‐4.66049986	  
1931.00	   -­‐4.97851336	   -­‐5.0184656	   -­‐4.95683865	   -­‐4.54158353	  
1930.92	   -­‐4.8238467	   -­‐4.923424	   -­‐4.92135961	   -­‐4.42266687	  
1930.83	   -­‐4.66918004	   -­‐4.76682	   -­‐4.95168049	   -­‐4.3037502	  
1930.75	   -­‐4.64635926	   -­‐4.6592912	   -­‐4.97412041	   -­‐4.18483353	  
1930.67	   -­‐4.62902593	   -­‐4.5811212	   -­‐4.58619543	   -­‐4.06591687	  
1930.58	   -­‐4.61169259	   -­‐4.5321408	   -­‐4.56519993	   -­‐3.9470002	  
1930.50	   -­‐4.61880523	   -­‐4.65237256	   -­‐4.59252043	   -­‐3.9286667	  
1930.42	   -­‐4.81152332	   -­‐4.77595122	   -­‐4.6119868	   -­‐4.07099969	  
1930.33	   -­‐5.05420468	   -­‐4.86419268	   -­‐4.62065346	   -­‐4.27899961	  
1930.25	   -­‐5.23622238	   -­‐4.9818561	   -­‐4.67092077	   -­‐4.5153329	  
1930.17	   -­‐5.29333187	   -­‐5.03991098	   -­‐4.7759758	   -­‐4.74849974	  
1930.08	   -­‐5.10183226	   -­‐5.03776156	   -­‐4.94330912	   -­‐4.90099974	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1930.00	   -­‐4.91775977	   -­‐5.02729902	   -­‐4.81495794	   -­‐4.77540002	  
1929.92	   -­‐4.91175974	   -­‐4.83181225	   -­‐4.68533163	   -­‐4.64979982	  
1929.83	   -­‐4.89963264	   -­‐4.82981904	   -­‐4.56866497	   -­‐4.53839994	  
1929.75	   -­‐4.74063297	   -­‐4.85278399	   -­‐4.46607852	   -­‐4.44120025	  
1929.67	   -­‐4.59220444	   -­‐4.78743689	   -­‐4.347518	   -­‐4.34400056	  
1929.58	   -­‐4.69720444	   -­‐4.830008	   -­‐4.20951801	   -­‐4.38149971	  
1929.50	   -­‐4.82810573	   -­‐4.9175376	   -­‐4.42144413	   -­‐4.41899963	  
1929.42	   -­‐4.93567053	   -­‐5.0134992	   -­‐4.64575953	   -­‐4.58399905	  
1929.33	   -­‐5.03467123	   -­‐5.0236652	   -­‐4.77300439	   -­‐4.74899971	  
1929.25	   -­‐5.12120074	   -­‐5.0551896	   -­‐4.82116054	   -­‐4.85349961	  
1929.17	   -­‐5.13343589	   -­‐5.230786	   -­‐4.8588272	   -­‐4.9579994	  
1929.08	   -­‐5.01945304	   -­‐5.11902237	   -­‐4.89649387	   -­‐4.76514353	  
1929.00	   -­‐4.90547019	   -­‐4.91345492	   -­‐4.83751911	   -­‐4.57228595	  
1928.92	   -­‐4.8257771	   -­‐4.85614034	   -­‐4.77451911	   -­‐4.44714307	  
1928.83	   -­‐4.76221757	   -­‐4.79932	   -­‐4.71151911	   -­‐4.35585762	  
1928.75	   -­‐4.70950713	   -­‐4.73493898	   -­‐4.65011914	   -­‐4.29228577	  
1928.67	   -­‐4.67984617	   -­‐4.67729424	   -­‐4.58878581	   -­‐4.28414289	  
1928.58	   -­‐4.6501852	   -­‐4.62816136	   -­‐4.52745248	   -­‐4.27600001	  
1928.50	   -­‐4.92608521	   -­‐4.73129965	   -­‐4.73044257	   -­‐4.34000003	  
1928.42	   -­‐5.05004565	   -­‐4.9640888	   -­‐4.94444213	   -­‐4.40400018	  
1928.33	   -­‐5.22242793	   -­‐5.18192006	   -­‐4.92323958	   -­‐4.46800032	  
1928.25	   -­‐5.15598077	   -­‐5.16135222	   -­‐4.89223945	   -­‐4.53200036	  
1928.17	   -­‐5.27127614	   -­‐5.26466494	   -­‐4.93756077	   -­‐4.59600029	  
1928.08	   -­‐5.17827633	   -­‐5.15634	   -­‐4.98606067	   -­‐4.66000021	  
1928.00	   -­‐5.08928026	   -­‐5.13332833	   -­‐4.94703942	   -­‐4.724	  
1927.92	   -­‐5.09628029	   -­‐5.09197001	   -­‐4.90437275	   -­‐4.7255	  
1927.83	   -­‐5.10075746	   -­‐5.1099599	   -­‐4.86170609	   -­‐4.67500014	  
1927.75	   -­‐5.04475758	   -­‐5.0759309	   -­‐4.81903942	   -­‐4.5653762	  
1927.67	   -­‐4.99436347	   -­‐4.94806283	   -­‐4.77637276	   -­‐4.38950103	  
1927.58	   -­‐5.07836347	   -­‐4.94948274	   -­‐4.73370609	   -­‐4.44524956	  
1927.50	   -­‐5.16236346	   -­‐4.98896686	   -­‐4.83568145	   -­‐4.50099945	  
1927.42	   -­‐5.24553594	   -­‐5.05939352	   -­‐4.94368145	   -­‐4.59949942	  
1927.33	   -­‐5.30886927	   -­‐5.14036144	   -­‐5.05168144	   -­‐4.69799982	  
1927.25	   -­‐5.3722026	   -­‐5.22877703	   -­‐5.09120049	   -­‐4.82949949	  
1927.17	   -­‐5.43141645	   -­‐5.31974045	   -­‐5.12786715	   -­‐4.96099923	  
1927.08	   -­‐5.39186843	   -­‐5.16803508	   -­‐5.16453382	   -­‐4.80442913	  
1927.00	   -­‐5.35232041	   -­‐5.10377001	   -­‐5.04407857	   -­‐4.64785735	  
1926.92	   -­‐5.31277239	   -­‐5.09349435	   -­‐4.91707883	   -­‐4.49128556	  
1926.83	   -­‐5.1390326	   -­‐5.08780344	   -­‐4.76271798	   -­‐4.37314273	  
1926.75	   -­‐4.831123	   -­‐5.10790539	   -­‐4.60721737	   -­‐4.29342854	  
1926.67	   -­‐4.71087928	   -­‐4.89416651	   -­‐4.4867582	   -­‐4.21371435	  
1926.58	   -­‐4.66003182	   -­‐4.86368991	   -­‐4.36775844	   -­‐4.13400015	  
1926.50	   -­‐4.6915624	   -­‐4.87277122	   -­‐4.44556095	   -­‐4.23433314	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1926.42	   -­‐4.71405764	   -­‐4.90568488	   -­‐4.53156077	   -­‐4.33466648	  
1926.33	   -­‐4.83398464	   -­‐4.93859854	   -­‐4.59356078	   -­‐4.43499981	  
1926.25	   -­‐5.00456226	   -­‐4.9715122	   -­‐4.65456102	   -­‐4.50166654	  
1926.17	   -­‐5.03315813	   -­‐5.00442585	   -­‐4.69732062	   -­‐4.56833321	  
1926.08	   -­‐4.98715813	   -­‐4.94607605	   -­‐4.73932054	   -­‐4.63499987	  
1926.00	   -­‐4.94115814	   -­‐4.90538262	   -­‐4.69971945	   -­‐4.50780004	  
1925.92	   -­‐4.89263559	   -­‐4.92608269	   -­‐4.65671945	   -­‐4.38059984	  
1925.83	   -­‐4.78363559	   -­‐4.94678277	   -­‐4.61371946	   -­‐4.30999999	  
1925.75	   -­‐4.6746356	   -­‐4.96003623	   -­‐4.5735995	   -­‐4.29600004	  
1925.67	   -­‐4.57324328	   -­‐4.69800935	   -­‐4.5335995	   -­‐4.28200008	  
1925.58	   -­‐4.65067965	   -­‐4.71252433	   -­‐4.4935995	   -­‐4.41799892	  
1925.50	   -­‐4.64680346	   -­‐4.75800604	   -­‐4.51840029	   -­‐4.55399865	  
1925.42	   -­‐4.74180384	   -­‐4.78619198	   -­‐4.54590023	   -­‐4.71049907	  
1925.33	   -­‐4.84202995	   -­‐4.80818326	   -­‐4.64972131	   -­‐4.86699969	  
1925.25	   -­‐5.06752949	   -­‐4.92795639	   -­‐4.75672173	   -­‐4.88049995	  
1925.17	   -­‐5.28323087	   -­‐5.08289408	   -­‐4.79748055	   -­‐4.89399992	  
1925.08	   -­‐5.26402183	   -­‐5.02960678	   -­‐4.83548047	   -­‐4.83742878	  
1925.00	   -­‐5.19705995	   -­‐4.94447034	   -­‐4.74003896	   -­‐4.78085722	  
1924.92	   -­‐5.00101476	   -­‐4.95223559	   -­‐4.63903916	   -­‐4.72428566	  
1924.83	   -­‐4.88011682	   -­‐4.89731144	   -­‐4.58867942	   -­‐4.65699989	  
1924.75	   -­‐4.83435411	   -­‐4.84992203	   -­‐4.54042923	   -­‐4.57899998	  
1924.67	   -­‐4.77745519	   -­‐4.80246525	   -­‐4.45857882	   -­‐4.50100007	  
1924.58	   -­‐4.71643825	   -­‐4.54621186	   -­‐4.37532899	   -­‐4.42300016	  
1924.50	   -­‐4.73917171	   -­‐4.50149951	   -­‐4.43248076	   -­‐4.46859987	  
1924.42	   -­‐4.80305415	   -­‐4.66016878	   -­‐4.49548075	   -­‐4.55329941	  
1924.33	   -­‐4.94695729	   -­‐4.91506049	   -­‐4.55848075	   -­‐4.71619928	  
1924.25	   -­‐5.09459164	   -­‐4.97861366	   -­‐4.65924122	   -­‐4.7834999	  
1924.17	   -­‐5.2376997	   -­‐5.17217073	   -­‐4.76157454	   -­‐4.80299988	  
1924.08	   -­‐5.23019972	   -­‐5.136632	   -­‐4.86390787	   -­‐4.68433405	  
1924.00	   -­‐5.2181757	   -­‐5.038328	   -­‐4.84111972	   -­‐4.56566738	  
1923.92	   -­‐5.09767522	   -­‐4.878392	   -­‐4.81311978	   -­‐4.44700071	  
1923.83	   -­‐4.97877651	   -­‐4.7607032	   -­‐4.68431847	   -­‐4.43700006	  
1923.75	   -­‐4.89827667	   -­‐4.667104	   -­‐4.55131794	   -­‐4.42700006	  
1923.67	   -­‐4.82668356	   -­‐4.6017968	   -­‐4.43799846	   -­‐4.41700006	  
1923.58	   -­‐4.96863271	   -­‐4.67305104	   -­‐4.32549869	   -­‐4.48385689	  
1923.50	   -­‐4.9761666	   -­‐4.79545947	   -­‐4.37284052	   -­‐4.55071419	  
1923.42	   -­‐4.92710906	   -­‐4.88573075	   -­‐4.42684041	   -­‐4.61757148	  
1923.33	   -­‐4.97089437	   -­‐4.92046273	   -­‐4.59964201	   -­‐4.72557163	  
1923.25	   -­‐5.12095613	   -­‐4.95549391	   -­‐4.77739271	   -­‐4.87471432	  
1923.17	   -­‐5.25948591	   -­‐5.0435941	   -­‐4.79962021	   -­‐5.02385701	  
1923.08	   -­‐5.33257913	   -­‐5.13169429	   -­‐4.81537018	   -­‐5.17299969	  
1923.00	   -­‐5.22869587	   -­‐5.1088704	   -­‐4.80895992	   -­‐5.06300045	  
1922.92	   -­‐5.11744609	   -­‐5.028936	   -­‐4.7491853	   -­‐4.95300067	  
123
1922.83	   -­‐5.07747856	   -­‐4.9729584	   -­‐4.62785197	   -­‐4.78700034	  
1922.75	   -­‐5.04047842	   -­‐4.9364912	   -­‐4.5628393	   -­‐4.62099989	  
1922.67	   -­‐5.03275973	   -­‐4.9082644	   -­‐4.51458632	   -­‐4.5625	  
1922.58	   -­‐5.02625975	   -­‐4.8646152	   -­‐4.48325299	   -­‐4.50400012	  
1922.50	   -­‐5.0359516	   -­‐4.88162195	   -­‐4.58904102	   -­‐4.60399959	  
1922.42	   -­‐5.08437055	   -­‐4.93241463	   -­‐4.70054079	   -­‐4.70399939	  
1922.33	   -­‐5.21363947	   -­‐4.99263561	   -­‐4.74724048	   -­‐4.77699985	  
1922.25	   -­‐5.31885751	   -­‐5.09544	   -­‐4.79124065	   -­‐4.85000001	  
1922.17	   -­‐5.40872112	   -­‐5.19824439	   -­‐4.82948049	   -­‐4.85625	  
1922.08	   -­‐5.40175595	   -­‐5.21356716	   -­‐4.86748041	   -­‐4.86249999	  
1922.00	   -­‐5.39103969	   -­‐5.19623657	   -­‐4.74995866	   -­‐4.79191682	  
1921.92	   -­‐5.2591989	   -­‐5.18939851	   -­‐4.63393219	   -­‐4.72133348	  
1921.83	   -­‐5.12777682	   -­‐5.05967463	   -­‐4.52726552	   -­‐4.65075015	  
1921.75	   -­‐5.01683155	   -­‐4.80853134	   -­‐4.48459957	   -­‐4.58016682	  
1921.67	   -­‐4.90607107	   -­‐4.74197015	   -­‐4.45103972	   -­‐4.50958348	  
1921.58	   -­‐4.81353376	   -­‐4.70609254	   -­‐4.42503972	   -­‐4.43900015	  
1921.50	   -­‐4.72100085	   -­‐4.69241642	   -­‐4.47232053	   -­‐4.44799996	  
1921.42	   -­‐4.74322307	   -­‐4.71740857	   -­‐4.52265386	   -­‐4.45699994	  
1921.33	   -­‐4.78835124	   -­‐4.76084357	   -­‐4.57298719	   -­‐4.57499975	  
1921.25	   -­‐5.03582704	   -­‐4.98391429	   -­‐4.6758011	   -­‐4.69300029	  
1921.17	   -­‐5.40522434	   -­‐5.18077071	   -­‐4.78080109	   -­‐4.84849998	  
1921.08	   -­‐5.4607799	   -­‐5.31940571	   -­‐4.88580109	   -­‐5.00399966	  
1921.00	   -­‐5.43472302	   -­‐5.28955538	   -­‐4.8810399	   -­‐4.91685713	  
1920.92	   -­‐5.25428186	   -­‐5.26138249	   -­‐4.8250922	   -­‐4.82971408	  
1920.83	   -­‐4.98836292	   -­‐5.25109304	   -­‐4.71442553	   -­‐4.74257102	  
1920.75	   -­‐4.85977098	   -­‐5.22026254	   -­‐4.58903871	   -­‐4.65185665	  
1920.67	   -­‐4.84213842	   -­‐5.18943204	   -­‐4.48910596	   -­‐4.55757104	  
1920.58	   -­‐4.81000763	   -­‐4.93554774	   -­‐4.41977263	   -­‐4.46328544	  
1920.50	   -­‐4.70800704	   -­‐4.72180973	   -­‐4.43020011	   -­‐4.36900004	  
1920.42	   -­‐4.89372131	   -­‐4.67966667	   -­‐4.44395008	   -­‐4.393	  
1920.33	   -­‐5.05143228	   -­‐4.77902	   -­‐4.50666064	   -­‐4.41699995	  
1920.25	   -­‐5.14964657	   -­‐4.99316	   -­‐4.57141089	   -­‐4.62999911	  
1920.17	   -­‐5.18861926	   -­‐5.08677333	   -­‐4.66952119	   -­‐4.84299868	  
1920.08	   -­‐5.19427402	   -­‐5.12420667	   -­‐4.76902099	   -­‐4.79371448	  
1920.00	   -­‐5.18073946	   -­‐5.07706762	   -­‐4.71635953	   -­‐4.74442865	  
1919.92	   -­‐5.15551857	   -­‐4.9843549	   -­‐4.65735965	   -­‐4.67514308	  
1919.83	   -­‐5.11751857	   -­‐4.87890057	   -­‐4.6045995	   -­‐4.59585759	  
1919.75	   -­‐4.95599375	   -­‐4.76594532	   -­‐4.55209929	   -­‐4.50757215	  
1919.67	   -­‐4.78442002	   -­‐4.68566743	   -­‐4.44871876	   -­‐4.40128619	  
1919.58	   -­‐4.60708669	   -­‐4.62469195	   -­‐4.34321897	   -­‐4.29500024	  
1919.50	   -­‐4.64097721	   -­‐4.66450488	   -­‐4.46956131	   -­‐4.31779993	  
1919.42	   -­‐4.78979428	   -­‐4.70065366	   -­‐4.5190795	   -­‐4.41639904	  
1919.33	   -­‐4.94975612	   -­‐4.73045854	   -­‐4.4670795	   -­‐4.66659884	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1919.25	   -­‐5.16368399	   -­‐4.84711951	   -­‐4.61092144	   -­‐4.75359997	  
1919.17	   -­‐5.18565504	   -­‐4.97849695	   -­‐4.71968055	   -­‐4.75899997	  
1919.08	   -­‐5.05215531	   -­‐4.94982	   -­‐4.77768055	   -­‐4.72066691	  
1919.00	   -­‐4.92395997	   -­‐4.8678344	   -­‐4.76703987	   -­‐4.68233357	  
1918.92	   -­‐4.92295996	   -­‐4.8231856	   -­‐4.75353987	   -­‐4.64400024	  
1918.83	   -­‐4.91865658	   -­‐4.7658576	   -­‐4.74003987	   -­‐4.57283378	  
1918.75	   -­‐4.83515675	   -­‐4.704984	   -­‐4.66157925	   -­‐4.50166711	  
1918.67	   -­‐4.75794271	   -­‐4.6510056	   -­‐4.58041259	   -­‐4.43050045	  
1918.58	   -­‐4.83144256	   -­‐4.790876	   -­‐4.49924592	   -­‐4.52841605	  
1918.50	   -­‐4.90682399	   -­‐4.93452	   -­‐4.64000137	   -­‐4.76666495	  
1918.42	   -­‐5.02732446	   -­‐5.017036	   -­‐4.76910111	   -­‐4.88099995	  
1918.33	   -­‐5.14818528	   -­‐5.126295	   -­‐4.88460099	   -­‐4.92566604	  
1918.25	   -­‐5.27768501	   -­‐5.148786	   -­‐4.98200068	   -­‐5.02316609	  
1918.17	   -­‐5.40130445	   -­‐5.187799	   -­‐5.05953415	   -­‐5.11399943	  
1918.08	   -­‐5.3839316	   -­‐5.17960949	   -­‐5.15036748	   -­‐5.02362548	  
1918.00	   -­‐5.36655874	   -­‐5.15052508	   -­‐5.11207961	   -­‐4.93325039	  
1917.92	   -­‐5.30769218	   -­‐5.12144068	   -­‐5.06841295	   -­‐4.84575027	  
1917.83	   -­‐5.22930208	   -­‐5.09235627	   -­‐5.02474628	   -­‐4.76400019	  
1917.75	   -­‐5.14982724	   -­‐5.06327186	   -­‐4.98107962	   -­‐4.68225011	  
1917.67	   -­‐5.06804772	   -­‐5.03418746	   -­‐4.93741295	   -­‐4.647	  
1917.58	   -­‐4.9862682	   -­‐5.00510305	   -­‐4.89374629	   -­‐4.63499999	  
1917.50	   -­‐5.0813452	   -­‐5.00021769	   -­‐4.91132062	   -­‐4.62300007	  
1917.42	   -­‐5.08407193	   -­‐5.00547951	   -­‐5.01340643	   -­‐4.66650012	  
1917.33	   -­‐5.16782034	   -­‐5.04104672	   -­‐5.00924026	   -­‐4.77899966	  
1917.25	   -­‐5.37098314	   -­‐5.11040247	   -­‐5.03578019	   -­‐4.95274833	  
1917.17	   -­‐5.56399954	   -­‐5.28810716	   -­‐4.80778242	   -­‐5.17999856	  
1917.08	   -­‐5.41412392	   -­‐5.35319354	   -­‐5.05860334	   -­‐5.15600006	  
1917.00	   -­‐5.30052	   -­‐5.27970836	   -­‐5.04855983	   -­‐5.18699968	  
1916.92	   -­‐5.23459961	   -­‐5.21657037	   -­‐5.02205988	   -­‐4.97700134	  
1916.83	   -­‐5.19173992	   -­‐5.1225782	   -­‐4.9969998	   -­‐4.95100006	  
1916.75	   -­‐5.14654966	   -­‐5.04298948	   -­‐4.9719997	   -­‐4.84100114	  
1916.67	   -­‐5.07503225	   -­‐5.01221823	   -­‐4.83611855	   -­‐4.66500112	  
1916.58	   -­‐4.98423011	   -­‐4.9469484	   -­‐4.69561884	   -­‐4.68042851	  
1916.50	   -­‐4.88100785	   -­‐4.83785034	   -­‐4.76440048	   -­‐4.69585711	  
1916.42	   -­‐5.09856114	   -­‐5.05419636	   -­‐4.84190033	   -­‐4.71128572	  
1916.33	   -­‐5.25159703	   -­‐5.10260545	   -­‐4.8939604	   -­‐4.73478575	  
1916.25	   -­‐5.28178942	   -­‐5.15241818	   -­‐4.94496061	   -­‐4.76635714	  
1916.17	   -­‐5.3226597	   -­‐5.18885091	   -­‐4.99212047	   -­‐4.79792853	  
1916.08	   -­‐5.31415971	   -­‐5.1530768	   -­‐5.03912038	   -­‐4.82949992	  
1916.00	   -­‐5.30179665	   -­‐5.0697792	   -­‐4.94307919	   -­‐4.76500021	  
1915.92	   -­‐5.19679624	   -­‐4.9271696	   -­‐4.91667382	   -­‐4.69080038	  
1915.83	   -­‐5.08879288	   -­‐4.82504	   -­‐4.97900716	   -­‐4.59720045	  
1915.75	   -­‐4.90879325	   -­‐4.7389248	   -­‐4.80389856	   -­‐4.45800091	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1915.67	   -­‐4.73804181	   -­‐4.6436296	   -­‐4.64266563	   -­‐4.29600104	  
1915.58	   -­‐4.78904171	   -­‐4.651884	   -­‐4.5093323	   -­‐4.36533289	  
1915.50	   -­‐4.84172294	   -­‐4.74105	   -­‐4.58480065	   -­‐4.43466622	  
1915.42	   -­‐4.93472331	   -­‐4.8708	   -­‐4.68543414	   -­‐4.50399955	  
1915.33	   -­‐5.02806399	   -­‐4.995036	   -­‐4.73340002	   -­‐4.61133264	  
1915.25	   -­‐5.12956378	   -­‐4.938392	   -­‐4.76020053	   -­‐4.71866598	  
1915.17	   -­‐5.22403739	   -­‐5.031026	   -­‐4.86153533	   -­‐4.82599931	  
1915.08	   -­‐5.15003754	   -­‐5.039116	   -­‐5.12736866	   -­‐4.81571433	  
1915.00	   -­‐5.07505691	   -­‐5.012925	   -­‐5.02359911	   -­‐4.79000014	  
1914.92	   -­‐4.97655652	   -­‐4.934028	   -­‐4.90443245	   -­‐4.71799997	  
1914.83	   -­‐4.87567382	   -­‐4.70716	   -­‐4.78526579	   -­‐4.63085722	  
1914.75	   -­‐4.71767415	   -­‐4.67384	   -­‐4.66545912	   -­‐4.52857197	  
1914.67	   -­‐4.56814187	   -­‐4.507123	   -­‐4.54562579	   -­‐4.35728664	  
1914.58	   -­‐4.62164176	   -­‐4.51398026	   -­‐4.42579247	   -­‐4.16300048	  
1914.50	   -­‐4.68040577	   -­‐4.62603182	   -­‐4.4338001	   -­‐4.24049965	  
1914.42	   -­‐4.8654065	   -­‐4.73778546	   -­‐4.51705452	   -­‐4.3179995	  
1914.33	   -­‐5.04888571	   -­‐4.90309812	   -­‐4.68238784	   -­‐4.31400001	  
1914.25	   -­‐5.19588541	   -­‐5.00289672	   -­‐4.77732065	   -­‐4.64699651	  
1914.17	   -­‐5.33521178	   -­‐5.02918398	   -­‐4.90489453	   -­‐4.80699896	  
1914.08	   -­‐5.29054511	   -­‐4.983243	   -­‐5.07422785	   -­‐4.69866737	  
1914.00	   -­‐5.2264372	   -­‐4.97117171	   -­‐5.04451974	   -­‐4.60133395	  
1913.92	   -­‐5.14403569	   -­‐4.9875651	   -­‐4.96879917	   -­‐4.50425064	  
1913.83	   -­‐5.0200357	   -­‐4.92559327	   -­‐4.84879917	   -­‐4.41300052	  
1913.75	   -­‐4.853913	   -­‐4.73624012	   -­‐4.72175913	   -­‐4.34750005	  
1913.67	   -­‐4.6615946	   -­‐4.66242809	   -­‐4.56222532	   -­‐4.34000005	  
1913.58	   -­‐4.70142504	   -­‐4.68729458	   -­‐4.364892	   -­‐4.48799874	  
1913.50	   -­‐4.74125547	   -­‐4.75689949	   -­‐4.49844099	   -­‐4.63599844	  
1913.42	   -­‐4.82257958	   -­‐4.82650441	   -­‐4.67843479	   -­‐4.7589992	  
1913.33	   -­‐4.92342737	   -­‐4.89228898	   -­‐4.89676812	   -­‐4.88199969	  
1913.25	   -­‐5.0109853	   -­‐4.93422136	   -­‐4.91926009	   -­‐4.98399954	  
1913.17	   -­‐5.07030723	   -­‐4.97615373	   -­‐4.95613375	   -­‐5.08599933	  
1913.08	   -­‐5.12962916	   -­‐5.0180861	   -­‐5.01946708	   -­‐4.91100165	  
1913.00	   -­‐5.11535941	   -­‐5.02506	   -­‐4.87895903	   -­‐4.75721528	  
1912.92	   -­‐5.03898835	   -­‐4.997776	   -­‐4.72995904	   -­‐4.63400018	  
1912.83	   -­‐4.89332168	   -­‐4.8704936	   -­‐4.58095905	   -­‐4.57650034	  
1912.75	   -­‐4.7329345	   -­‐4.7364656	   -­‐4.54171978	   -­‐4.57185713	  
1912.67	   -­‐4.64231973	   -­‐4.60784	   -­‐4.50705311	   -­‐4.53728569	  
1912.58	   -­‐4.63431973	   -­‐4.57452	   -­‐4.47238645	   -­‐4.43800025	  
1912.50	   -­‐4.64268998	   -­‐4.5924069	   -­‐4.54908051	   -­‐4.57999996	  
1912.42	   -­‐4.65174172	   -­‐4.64525931	   -­‐4.63041384	   -­‐4.72200028	  
1912.33	   -­‐4.71265839	   -­‐4.74567517	   -­‐4.71174717	   -­‐4.86400061	  
1912.25	   -­‐4.80274429	   -­‐4.84997379	   -­‐4.7770804	   -­‐4.95242874	  
1912.17	   -­‐4.89572716	   -­‐4.92063517	   -­‐4.84174706	   -­‐4.98728584	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1912.08	   -­‐4.99486525	   -­‐5.00305517	   -­‐4.90641372	   -­‐5.02214295	  
1912.00	   -­‐5.09399946	   -­‐5.1053131	   -­‐4.84995975	   -­‐5.05699991	  
1911.92	   -­‐5.07809037	   -­‐5.13248	   -­‐4.78845987	   -­‐4.99219996	  
1911.83	   -­‐4.87620236	   -­‐5.11582	   -­‐4.81288016	   -­‐4.87100005	  
1911.75	   -­‐4.68936348	   -­‐5.00948364	   -­‐4.84088027	   -­‐4.63700024	  
1911.67	   -­‐4.68589906	   -­‐4.855	   -­‐4.73159909	   -­‐4.53180007	  
1911.58	   -­‐4.70835665	   -­‐4.82953559	   -­‐4.61659932	   -­‐4.49100011	  
1911.50	   -­‐4.73081424	   -­‐4.85907288	   -­‐4.64400019	   -­‐4.55183317	  
1911.42	   -­‐4.82819066	   -­‐4.86330847	   -­‐4.74970776	   -­‐4.57466663	  
1911.33	   -­‐4.96081823	   -­‐4.95378305	   -­‐4.94037442	   -­‐4.65449967	  
1911.25	   -­‐5.10741328	   -­‐5.05960169	   -­‐4.95568005	   -­‐4.76866641	  
1911.17	   -­‐5.28368417	   -­‐5.16317797	   -­‐5.01857405	   -­‐4.90349927	  
1911.08	   -­‐5.45995505	   -­‐5.21259322	   -­‐5.14590737	   -­‐5.18099927	  
1911.00	   -­‐5.36051355	   -­‐5.2024375	   -­‐5.08939965	   -­‐5.06679969	  
1910.92	   -­‐5.24352413	   -­‐5.14646466	   -­‐5.12466703	   -­‐4.92599993	  
1910.83	   -­‐5.10501838	   -­‐5.07429526	   -­‐4.93979792	   -­‐4.85340048	  
1910.75	   -­‐4.98885902	   -­‐4.9598	   -­‐4.6880999	   -­‐4.51060045	  
1910.67	   -­‐4.896905	   -­‐4.84690259	   -­‐4.66266635	   -­‐4.3525007	  
1910.58	   -­‐4.79601954	   -­‐4.75287931	   -­‐4.60433302	   -­‐4.39349973	  
1910.50	   -­‐4.69200309	   -­‐4.74569828	   -­‐4.74984052	   -­‐4.40200016	  
1910.42	   -­‐4.78705893	   -­‐4.80870909	   -­‐4.9038402	   -­‐4.37800016	  
1910.33	   -­‐5.04110778	   -­‐4.9372	   -­‐4.9488802	   -­‐4.62266503	  
1910.25	   -­‐5.24003034	   -­‐5.11894545	   -­‐4.98938036	   -­‐4.81466574	  
1910.17	   -­‐5.24131099	   -­‐5.24410545	   -­‐5.00780013	   -­‐4.95399907	  
1910.08	   -­‐5.24907935	   -­‐5.24576949	   -­‐5.02530009	   -­‐4.78733445	  
1910.00	   -­‐5.23084634	   -­‐5.18366949	   -­‐4.95303962	   -­‐4.58666807	  
1909.92	   -­‐5.16950319	   -­‐5.11731186	   -­‐4.8414659	   -­‐4.51949982	  
1909.83	   -­‐5.00848625	   -­‐5.05329661	   -­‐4.68813257	   -­‐4.52250023	  
1909.75	   -­‐4.85530014	   -­‐4.9448678	   -­‐4.75016035	   -­‐4.48008385	  
1909.67	   -­‐4.76153112	   -­‐4.77262034	   -­‐4.74571955	   -­‐4.40300052	  
1909.58	   -­‐4.76294355	   -­‐4.76988983	   -­‐4.65271955	   -­‐4.48942804	  
1909.50	   -­‐4.87196348	   -­‐4.82551089	   -­‐4.69220022	   -­‐4.57585666	  
1909.42	   -­‐4.98546325	   -­‐4.92297169	   -­‐4.73720021	   -­‐4.66228528	  
1909.33	   -­‐5.06104239	   -­‐4.97094558	   -­‐4.78220021	   -­‐4.7487139	  
1909.25	   -­‐5.13504269	   -­‐4.98294083	   -­‐4.87904046	   -­‐4.83514252	  
1909.17	   -­‐5.24216375	   -­‐5.04117626	   -­‐4.97804046	   -­‐4.92157114	  
1909.08	   -­‐5.35066352	   -­‐5.13313928	   -­‐5.07704046	   -­‐5.00799976	  
1909.00	   -­‐5.30299825	   -­‐5.1597345	   -­‐5.09188005	   -­‐4.86300069	  
1908.92	   -­‐5.13292665	   -­‐5.143831	   -­‐5.08174651	   -­‐4.71800098	  
1908.83	   -­‐4.95496165	   -­‐5.106101	   -­‐5.04641318	   -­‐4.61700028	  
1908.75	   -­‐4.84694923	   -­‐4.92534	   -­‐4.84915909	   -­‐4.51599989	  
1908.67	   -­‐4.82299919	   -­‐4.882789	   -­‐4.69790627	   -­‐4.42500007	  
1908.58	   -­‐4.7979992	   -­‐4.765472	   -­‐4.60857294	   -­‐4.33400025	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1908.50	   -­‐4.91758911	   -­‐4.75039512	   -­‐4.72740055	   -­‐4.51199979	  
1908.42	   -­‐5.03558838	   -­‐4.8276	   -­‐4.75419998	   -­‐4.69000008	  
1908.33	   -­‐5.13741815	   -­‐4.91106098	   -­‐4.87380092	   -­‐4.80999998	  
1908.25	   -­‐5.21768534	   -­‐5.04312195	   -­‐5.05800053	   -­‐4.87199978	  
1908.17	   -­‐5.28395397	   -­‐5.17518293	   -­‐5.16486672	   -­‐4.93399958	  
1908.08	   -­‐5.25782402	   -­‐5.17674222	   -­‐5.17653338	   -­‐4.88228595	  
1908.00	   -­‐5.25416981	   -­‐5.15060815	   -­‐5.1289998	   -­‐4.83057154	  
1907.92	   -­‐5.21432604	   -­‐5.15992717	   -­‐5.0789998	   -­‐4.77885714	  
1907.83	   -­‐4.98515938	   -­‐5.12118687	   -­‐5.0289998	   -­‐4.6642856	  
1907.75	   -­‐4.86226817	   -­‐4.91237142	   -­‐4.85163928	   -­‐4.48685723	  
1907.67	   -­‐4.75732383	   -­‐4.78677756	   -­‐4.66897262	   -­‐4.30942887	  
1907.58	   -­‐4.63585491	   -­‐4.53060857	   -­‐4.48630596	   -­‐4.1320005	  
1907.50	   -­‐4.73740351	   -­‐4.51500046	   -­‐4.60188049	   -­‐4.27033294	  
1907.42	   -­‐4.8818049	   -­‐4.68017432	   -­‐4.76085408	   -­‐4.40866628	  
1907.33	   -­‐5.05920616	   -­‐4.93181982	   -­‐4.9561874	   -­‐4.54699961	  
1907.25	   -­‐5.20470181	   -­‐5.1771092	   -­‐5.06576039	   -­‐4.63933307	  
1907.17	   -­‐5.25980134	   -­‐5.2541368	   -­‐5.14262682	   -­‐4.73166641	  
1907.08	   -­‐5.30230134	   -­‐5.31407182	   -­‐5.18529349	   -­‐4.82399974	  
1907.00	   -­‐5.24720111	   -­‐5.333458	   -­‐5.07499958	   -­‐4.76657146	  
1906.92	   -­‐5.20947785	   -­‐5.201052	   -­‐4.95833292	   -­‐4.70914276	  
1906.83	   -­‐4.98187544	   -­‐4.919656	   -­‐4.84166626	   -­‐4.59542849	  
1906.75	   -­‐4.82743492	   -­‐4.885	   -­‐4.74355966	   -­‐4.45357175	  
1906.67	   -­‐4.84423025	   -­‐4.77451	   -­‐4.64622633	   -­‐4.35671431	  
1906.58	   -­‐4.79245062	   -­‐4.733068	   -­‐4.548893	   -­‐4.34985715	  
1906.50	   -­‐4.89983287	   -­‐4.86171772	   -­‐4.58340029	   -­‐4.34300021	  
1906.42	   -­‐5.08739285	   -­‐5.09820788	   -­‐4.6205202	   -­‐4.52899984	  
1906.33	   -­‐5.20202079	   -­‐5.15320148	   -­‐4.65752012	   -­‐4.71499947	  
1906.25	   -­‐5.22902623	   -­‐5.18338538	   -­‐4.73580057	   -­‐4.86049929	  
1906.17	   -­‐5.2786723	   -­‐5.18826147	   -­‐4.91756098	   -­‐5.005999	  
1906.08	   -­‐5.09562177	   -­‐5.16710642	   -­‐5.1035606	   -­‐4.86857206	  
1906.00	   -­‐4.91257124	   -­‐5.13004827	   -­‐4.80955902	   -­‐4.73114317	  
1905.92	   -­‐4.78570893	   -­‐5.07318538	   -­‐4.62957326	   -­‐4.59371429	  
1905.83	   -­‐4.68528487	   -­‐5.02765646	   -­‐4.6069066	   -­‐4.48628567	  
1905.75	   -­‐4.58825116	   -­‐4.9936658	   -­‐4.55607984	   -­‐4.40885719	  
1905.67	   -­‐4.49842081	   -­‐4.87097014	   -­‐4.44826615	   -­‐4.33142871	  
1905.58	   -­‐4.40859045	   -­‐4.72637068	   -­‐4.27493283	   -­‐4.25400022	  
1905.50	   -­‐4.46068167	   -­‐4.9608801	   -­‐4.37104031	   -­‐4.31374971	  
1905.42	   -­‐4.51868155	   -­‐5.05896606	   -­‐4.46457355	   -­‐4.37349959	  
1905.33	   -­‐4.66548458	   	  	   -­‐4.54190688	   -­‐4.58824937	  
1905.25	   -­‐4.81598518	   	  	   -­‐4.78308068	   -­‐4.80300012	  
1905.17	   -­‐4.99816598	   	  	   -­‐4.93386677	   -­‐4.9109999	  
1905.08	   -­‐5.18166561	   	  	   -­‐4.97053343	   -­‐5.01899968	  
1905.00	   -­‐5.08147681	   	  	   -­‐4.92719988	   -­‐4.93200032	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1904.92	   -­‐4.96947703	   	  	   -­‐4.82669969	   -­‐4.82540066	  
1904.83	   -­‐4.86467684	   	  	   -­‐4.77593334	   -­‐4.67960078	  
1904.75	   -­‐4.76017643	   	  	   -­‐4.75059982	   -­‐4.48500135	  
1904.67	   -­‐4.72671901	   	  	   -­‐4.68553328	   -­‐4.26600152	  
1904.58	   -­‐4.69621908	   	  	   -­‐4.66386661	   -­‐4.35342816	  
1904.50	   -­‐4.82378454	   	  	   -­‐4.80940007	   -­‐4.433857	  
1904.42	   -­‐4.95793088	   	  	   -­‐4.96189976	   -­‐4.49328571	  
1904.33	   -­‐5.08496296	   	  	   -­‐4.97856002	   -­‐4.56971417	  
1904.25	   -­‐5.20488166	   	  	   -­‐4.98956007	   -­‐4.66314231	  
1904.17	   -­‐5.31762534	   	  	   -­‐5.00920009	   -­‐4.73514252	  
1904.08	   -­‐5.25830341	   	  	   -­‐5.02920005	   -­‐4.79999981	  
1904.00	   -­‐5.19898148	   	  	   -­‐5.01207996	   -­‐4.68933366	  
1903.92	   -­‐5.09125055	   	  	   -­‐4.9596798	   -­‐4.578667	  
1903.83	   -­‐4.96074164	   	  	   -­‐4.86767981	   -­‐4.46800033	  
1903.75	   -­‐4.85030283	   	  	   -­‐4.7711998	   -­‐4.38133359	  
1903.67	   -­‐4.78250633	   	  	   -­‐4.65398638	   -­‐4.29466693	  
1903.58	   -­‐4.71470984	   	  	   -­‐4.51265306	   -­‐4.20800026	  
1903.50	   -­‐4.78784235	   	  	   -­‐4.5078	   -­‐4.38499911	  
1903.42	   -­‐4.86684235	   	  	   -­‐4.61661694	   -­‐4.56199876	  
1903.33	   -­‐4.94584234	   	  	   -­‐4.74973356	   -­‐4.6934996	  
1903.25	   -­‐5.02932248	   	  	   -­‐4.81769994	   -­‐4.82500005	  
1903.17	   -­‐5.11298914	   	  	   -­‐4.81686697	   -­‐4.87799995	  
1903.08	   -­‐5.1966558	   	  	   -­‐4.99103363	   -­‐4.93099984	  
1903.00	   -­‐5.12559786	   	  	   -­‐4.91160002	   -­‐4.86633353	  
1902.92	   -­‐5.04809802	   	  	   -­‐4.82160021	   -­‐4.71816737	  
1902.83	   -­‐4.89619547	   	  	   -­‐4.7522399	   -­‐4.4865007	  
1902.75	   -­‐4.74119485	   	  	   -­‐4.68373963	   -­‐4.41416689	  
1902.67	   -­‐4.71483934	   	  	   -­‐4.55907954	   -­‐4.35100016	  
1902.58	   -­‐4.69383938	   	  	   -­‐4.4320798	   -­‐4.29700016	  
1902.50	   -­‐4.74773324	   	  	   -­‐4.48380009	   -­‐4.45719938	  
1902.42	   -­‐4.86387232	   	  	   -­‐4.66013363	   -­‐4.58279974	  
1902.33	   -­‐5.10564179	   	  	   -­‐4.77826673	   -­‐4.63919969	  
1902.25	   -­‐5.24353939	   	  	   -­‐4.81530003	   -­‐4.69479965	  
1902.17	   -­‐5.32032703	   	  	   -­‐4.86053352	   -­‐4.74999961	  
1902.08	   -­‐5.10366037	   	  	   -­‐5.00761685	   -­‐4.73714292	  
1902.00	   -­‐4.88699372	   	  	   -­‐4.92677989	   -­‐4.72428575	  
1901.92	   -­‐4.67579768	   	  	   -­‐4.81482651	   -­‐4.64828611	  
1901.83	   -­‐4.59579769	   	  	   -­‐4.67749318	   -­‐4.54071499	  
1901.75	   -­‐4.51579769	   	  	   -­‐4.68992002	   -­‐4.45628601	  
1901.67	   -­‐4.44261277	   	  	   -­‐4.60922646	   -­‐4.41814306	  
1901.58	   -­‐4.53286685	   	  	   -­‐4.41189314	   -­‐4.38000012	  
1901.50	   -­‐4.62312093	   	  	   -­‐4.40144	   -­‐4.56599927	  
1901.42	   -­‐4.75890255	   	  	   -­‐4.4478401	   -­‐4.72639949	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1901.33	   -­‐4.91610647	   	  	   -­‐4.55184009	   -­‐4.8355994	  
1901.25	   -­‐5.06164794	   	  	   -­‐4.7832002	   -­‐4.87679995	  
1901.17	   -­‐5.18241045	   	  	   -­‐4.93522671	   -­‐4.88399995	  
1901.08	   -­‐5.30317295	   	  	   -­‐4.98789337	   -­‐4.89428566	  
1901.00	   -­‐5.13615524	   	  	   -­‐4.87575946	   -­‐4.80100029	  
1900.92	   -­‐4.9571556	   	  	   -­‐4.83164012	   -­‐4.58700007	  
1900.83	   -­‐4.84295685	   	  	   -­‐4.81751999	   -­‐4.47514273	  
1900.75	   -­‐4.7314564	   	  	   -­‐4.61347906	   -­‐4.53142789	  
1900.67	   -­‐4.62091664	   	  	   -­‐4.58388007	   -­‐4.56685838	  
1900.58	   -­‐4.51041686	   	  	   -­‐4.54171998	   -­‐4.33800072	  
1900.50	   -­‐4.6044027	   	  	   -­‐4.52943995	   -­‐4.38599985	  
1900.42	   -­‐4.70690249	   	  	   -­‐4.58323982	   -­‐4.49516613	  
1900.33	   -­‐4.78204208	   	  	   -­‐4.79430005	   -­‐4.66549946	  
1900.25	   -­‐4.85604237	   	  	   	  	   -­‐4.82716616	  
1900.17	   -­‐4.95020287	   	  	   	  	   -­‐4.92799987	  
1900.08	   -­‐5.04520268	   	  	   	  	   -­‐4.96799987	  
1900.00	   -­‐4.96043759	   	  	   	  	   -­‐4.92550013	  
1899.92	   -­‐4.86818778	   	  	   	  	   -­‐4.79500048	  
1899.83	   -­‐4.87050017	   	  	   	  	   -­‐4.65550042	  
1899.75	   -­‐4.8767502	   	  	   	  	   -­‐4.6149997	  
1899.67	   -­‐4.73059543	   	  	   	  	   -­‐4.67266696	  
1899.58	   -­‐4.57809574	   	  	   	  	   -­‐4.58100029	  
1899.50	   -­‐4.63522119	   	  	   	  	   -­‐4.61266657	  
1899.42	   -­‐4.76215284	   	  	   	  	   -­‐4.68699973	  
1899.33	   -­‐5.0188614	   	  	   	  	   -­‐4.83749938	  
1899.25	   -­‐5.18807702	   	  	   	  	   -­‐4.95466666	  
1899.17	   -­‐5.3097449	   	  	   	  	   -­‐4.9666665	  
1899.08	   -­‐5.27838902	   	  	   	  	   -­‐5.01999983	  
1899.00	   -­‐5.24703314	   	  	   	  	   -­‐4.90699993	  
1898.92	   -­‐5.20876164	   -­‐5.03002881	   	  	   -­‐4.82100062	  
1898.83	   -­‐5.16723608	   -­‐5.02424223	   	  	   -­‐4.9139997	  
1898.75	   -­‐5.10414918	   -­‐4.98823975	   	  	   -­‐4.77000162	  
1898.67	   -­‐4.99525106	   -­‐4.95223727	   	  	   -­‐4.72600032	  
1898.58	   -­‐4.88635294	   -­‐5.00276735	   	  	   -­‐4.75042845	  
1898.50	   -­‐4.98856346	   -­‐5.09256178	   	  	   -­‐4.77485708	  
1898.42	   -­‐5.05924163	   -­‐5.16227771	   	  	   -­‐4.77585718	  
1898.33	   -­‐5.19640379	   -­‐5.19065629	   	  	   -­‐4.76514293	  
1898.25	   -­‐5.40552658	   -­‐5.21903486	   	  	   -­‐4.77657099	  
1898.17	   -­‐5.49368195	   -­‐5.25314144	   	  	   -­‐4.83228541	  
1898.08	   -­‐5.5075603	   -­‐5.28744968	   	  	   -­‐4.88799982	  
1898.00	   -­‐5.1825282	   -­‐5.1264439	   	  	   -­‐4.76950062	  
1897.92	   -­‐4.92253432	   -­‐4.9240839	   	  	   -­‐4.65100086	  
1897.83	   -­‐4.8304607	   -­‐4.85936585	   	  	   -­‐4.49100052	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1897.75	   -­‐4.76782784	   -­‐4.75778049	   	  	   -­‐4.33099997	  
1897.67	   -­‐4.72188195	   -­‐4.749	   	  	   -­‐4.28500006	  
1897.58	   -­‐4.74391585	   -­‐4.79413416	   	  	   -­‐4.23900015	  
1897.50	   -­‐4.76594974	   -­‐4.8602093	   	  	   -­‐4.36966624	  
1897.42	   -­‐4.78798364	   -­‐4.91345925	   	  	   -­‐4.5003329	  
1897.33	   -­‐4.86595274	   -­‐4.93972001	   	  	   -­‐4.63099957	  
1897.25	   -­‐4.99985104	   -­‐4.96598078	   	  	   -­‐4.73433299	  
1897.17	   -­‐5.13374934	   -­‐4.98328479	   	  	   -­‐4.83766632	  
1897.08	   -­‐5.26764764	   -­‐5.00022713	   	  	   -­‐4.94099966	  
1897.00	   -­‐5.11299557	   -­‐4.93431707	   	  	   -­‐4.84699995	  
1896.92	   -­‐4.98650456	   -­‐4.88804878	   	  	   -­‐4.77100056	  
1896.83	   -­‐4.90717123	   -­‐4.94125073	   	  	   -­‐4.45200106	  
1896.75	   -­‐4.84191829	   -­‐4.82097366	   	  	   -­‐4.39800061	  
1896.67	   -­‐4.80025295	   -­‐4.78636683	   	  	   -­‐4.35500032	  
1896.58	   -­‐4.78558628	   -­‐4.79427197	   	  	   -­‐4.48066574	  
1896.50	   -­‐4.78460975	   -­‐4.81826232	   	  	   -­‐4.60633241	  
1896.42	   -­‐4.78420324	   -­‐4.8808531	   	  	   -­‐4.73199908	  
1896.33	   -­‐4.86245941	   -­‐4.96182102	   	  	   -­‐4.76833307	  
1896.25	   -­‐5.01936997	   -­‐5.07102842	   	  	   -­‐4.8046664	  
1896.17	   -­‐5.16965311	   -­‐5.19372908	   	  	   -­‐4.84099973	  
1896.08	   -­‐5.16098644	   -­‐5.1763555	   	  	   -­‐4.70200102	  
1896.00	   -­‐5.09687709	   -­‐5.133188	   	  	   -­‐4.56300102	  
1895.92	   -­‐4.98271525	   -­‐5.107978	   	  	   -­‐4.42400102	  
1895.83	   -­‐4.80071526	   -­‐4.999516	   	  	   -­‐4.37700035	  
1895.75	   -­‐4.63563608	   -­‐4.76461	   	  	   -­‐4.33000035	  
1895.67	   -­‐4.49561315	   -­‐4.710976	   	  	   -­‐4.28300035	  
1895.58	   -­‐4.61086719	   -­‐4.71483644	   	  	   -­‐4.49599843	  
1895.50	   -­‐4.72612123	   -­‐4.74350847	   	  	   -­‐4.63133314	  
1895.42	   -­‐4.88258052	   -­‐4.79998305	   	  	   -­‐4.6890006	  
1895.33	   -­‐5.05842856	   -­‐4.9519661	   	  	   -­‐4.81833393	  
1895.25	   -­‐5.19291662	   -­‐5.07841949	   	  	   -­‐4.90233351	  
1895.17	   -­‐5.2395267	   -­‐5.14547797	   	  	   -­‐4.94099896	  
1895.08	   -­‐5.28613679	   -­‐5.21183559	   	  	   -­‐4.71385558	  
1895.00	   -­‐5.08767465	   -­‐5.2205008	   	  	   -­‐4.60314281	  
1894.92	   -­‐4.91857019	   -­‐5.17616	   	  	   -­‐4.55342859	  
1894.83	   -­‐4.79590353	   -­‐5.0002304	   	  	   -­‐4.53242855	  
1894.75	   -­‐4.8210808	   -­‐4.9170016	   	  	   -­‐4.48685688	  
1894.67	   -­‐4.81530541	   -­‐4.898076	   	  	   -­‐4.37242864	  
1894.58	   -­‐4.76597208	   -­‐4.876418	   	  	   -­‐4.25800039	  
1894.50	   -­‐4.78331754	   -­‐4.91805391	   	  	   -­‐4.35080028	  
1894.42	   -­‐4.87115165	   -­‐4.90242845	   	  	   -­‐4.45140022	  
1894.33	   -­‐5.10286009	   -­‐5.0384596	   	  	   -­‐4.64220105	  
1894.25	   -­‐5.23422184	   -­‐5.15284346	   	  	   -­‐4.87240066	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1894.17	   -­‐5.30756028	   -­‐5.17184782	   	  	   -­‐4.95799971	  
1894.08	   -­‐5.12168458	   -­‐5.11707458	   	  	   -­‐4.89457121	  
1894.00	   -­‐4.98615256	   -­‐5.03913966	   	  	   -­‐4.83114271	  
1893.92	   -­‐4.98671753	   -­‐5.00975797	   	  	   -­‐4.76771422	  
1893.83	   -­‐4.95055749	   -­‐4.99414712	   	  	   -­‐4.70328572	  
1893.75	   -­‐4.87767614	   -­‐5.03537356	   	  	   -­‐4.63785722	  
1893.67	   -­‐4.81593076	   -­‐5.048	   	  	   -­‐4.57242872	  
1893.58	   -­‐4.75830365	   -­‐5.0084678	   	  	   -­‐4.50700023	  
1893.50	   -­‐4.85712263	   -­‐5.038656	   	  	   -­‐4.57233311	  
1893.42	   -­‐4.96245595	   -­‐5.112276	   	  	   -­‐4.63766644	  
1893.33	   -­‐5.06778928	   -­‐5.115608	   	  	   -­‐4.70299977	  
1893.25	   -­‐5.15424212	   -­‐5.134848	   	  	   -­‐4.77199976	  
1893.17	   -­‐5.23990879	   -­‐5.1659648	   	  	   -­‐4.84099976	  
1893.08	   -­‐5.32557545	   -­‐5.2022836	   	  	   -­‐4.90999976	  
1893.00	   -­‐5.27427837	   -­‐5.16609899	   	  	   -­‐4.75300055	  
1892.92	   -­‐5.21631878	   -­‐5.1278392	   	  	   -­‐4.59600055	  
1892.83	   -­‐5.08919682	   -­‐5.08756011	   	  	   -­‐4.43900055	  
1892.75	   -­‐4.96495648	   -­‐5.02132585	   	  	   -­‐4.39900014	  
1892.67	   -­‐4.79583644	   -­‐4.91928328	   	  	   -­‐4.35900014	  
1892.58	   -­‐4.68435735	   -­‐4.80538377	   	  	   -­‐4.31900014	  
1892.50	   -­‐4.73856137	   -­‐4.7847504	   	  	   -­‐4.46299949	  
1892.42	   -­‐4.79956125	   -­‐4.838576	   	  	   -­‐4.60699949	  
1892.33	   -­‐4.96424409	   -­‐5.0638192	   	  	   -­‐4.75099949	  
1892.25	   -­‐5.13324476	   -­‐5.1616936	   	  	   -­‐4.79433318	  
1892.17	   -­‐5.17024083	   -­‐5.1664608	   	  	   -­‐4.83766651	  
1892.08	   -­‐5.20174077	   -­‐5.1724584	   	  	   -­‐4.88099985	  
1892.00	   -­‐5.16075894	   -­‐5.147736	   	  	   -­‐4.75433378	  
1891.92	   -­‐5.12963961	   -­‐5.0939704	   	  	   -­‐4.62766712	  
1891.83	   -­‐5.11363961	   -­‐4.9613568	   	  	   -­‐4.50100045	  
1891.75	   -­‐4.92803536	   -­‐4.8578664	   	  	   -­‐4.46566679	  
1891.67	   -­‐4.72340808	   -­‐4.7769904	   	  	   -­‐4.43033346	  
1891.58	   -­‐4.50474142	   -­‐4.709684	   	  	   -­‐4.39500013	  
1891.50	   -­‐4.54331825	   -­‐4.69872098	   	  	   -­‐4.5453997	  
1891.42	   -­‐4.59260687	   -­‐4.77689756	   	  	   -­‐4.69579994	  
1891.33	   -­‐4.7112061	   -­‐4.94497902	   	  	   -­‐4.80260008	  
1891.25	   -­‐4.84457793	   -­‐5.10873463	   	  	   -­‐4.86580018	  
1891.17	   -­‐5.51592	   -­‐5.22265366	   	  	   -­‐4.92899969	  
1891.08	   -­‐5.24339573	   -­‐5.231764	   	  	   -­‐4.85899969	  
1891.00	   -­‐5.11733609	   -­‐5.201232	   	  	   -­‐4.76733284	  
1890.92	   -­‐4.99175598	   -­‐5.137332	   	  	   -­‐4.65399971	  
1890.83	   -­‐4.949242	   -­‐4.93674	   	  	   -­‐4.58733304	  
1890.75	   -­‐4.90672803	   -­‐4.91175	   	  	   -­‐4.52833311	  
1890.67	   -­‐4.84040538	   -­‐4.77348	   	  	   -­‐4.47700049	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1890.58	   -­‐4.77366793	   -­‐4.75146864	   	  	   -­‐4.58842893	  
1890.50	   -­‐4.80844084	   -­‐4.7675661	   	  	   -­‐4.69985738	  
1890.42	   -­‐4.84744076	   -­‐5.01865085	   	  	   -­‐4.81128582	  
1890.33	   -­‐4.9978036	   -­‐5.11238983	   	  	   -­‐4.89557142	  
1890.25	   -­‐5.15280422	   -­‐5.10674237	   	  	   -­‐4.95271421	  
1890.17	   -­‐5.26796288	   -­‐5.05156271	   	  	   -­‐5.009857	  
1890.08	   -­‐5.38146265	   -­‐5.12560339	   	  	   -­‐5.06699979	  
1890.00	   -­‐5.2787974	   -­‐5.10365135	   	  	   -­‐4.95814301	  
1889.92	   -­‐5.27986752	   -­‐4.97420341	   	  	   -­‐4.84928561	  
1889.83	   -­‐5.16532793	   -­‐4.87642853	   	  	   -­‐4.69842861	  
1889.75	   -­‐4.89749239	   -­‐4.80295763	   	  	   -­‐4.52657196	  
1889.67	   -­‐4.60873156	   -­‐4.70378846	   	  	   -­‐4.40100014	  
1889.58	   -­‐4.5320649	   -­‐4.5848363	   	  	   -­‐4.36800006	  
1889.50	   -­‐4.58852131	   -­‐4.53723	   	  	   -­‐4.33500002	  
1889.42	   -­‐4.65052118	   -­‐4.563816	   	  	   -­‐4.39319997	  
1889.33	   -­‐4.8046836	   -­‐4.62352	   	  	   -­‐4.49079977	  
1889.25	   -­‐4.96268422	   -­‐4.68183	   	  	   -­‐4.66719963	  
1889.17	   -­‐5.02324141	   -­‐4.747358	   	  	   -­‐4.74279993	  
1889.08	   -­‐5.07974129	   -­‐4.83539	   	  	   -­‐4.76799991	  
1889.00	   -­‐4.93031671	   -­‐4.8758768	   	  	   -­‐4.74600005	  
1888.92	   -­‐4.77231703	   -­‐4.87387761	   	  	   -­‐4.72400001	  
1888.83	   -­‐4.70887866	   -­‐4.85182987	   	  	   -­‐4.62419981	  
1888.75	   -­‐4.64937842	   -­‐4.81409482	   	  	   -­‐4.44659952	  
1888.67	   -­‐4.64171986	   -­‐4.73323967	   	  	   -­‐4.26900006	  
1888.58	   -­‐4.63621988	   -­‐4.6185358	   	  	   -­‐4.28400002	  
1888.50	   -­‐4.74112226	   -­‐4.58309846	   	  	   -­‐4.37785693	  
1888.42	   -­‐4.85062203	   -­‐4.60338199	   	  	   -­‐4.54271367	  
1888.33	   -­‐5.0532446	   -­‐4.61223359	   	  	   -­‐4.78128646	  
1888.25	   -­‐5.25974542	   -­‐4.78642269	   	  	   -­‐4.94671458	  
1888.17	   -­‐5.33568172	   -­‐5.0423263	   	  	   -­‐5.0495714	  
1888.08	   -­‐5.40618158	   -­‐5.17767547	   	  	   -­‐5.08599986	  
1888.00	   -­‐5.36021838	   -­‐5.11889756	   	  	   -­‐5.00700016	  
1887.92	   -­‐5.32924322	   -­‐4.94080244	   	  	   -­‐4.91400098	  
1887.83	   -­‐5.18638855	   -­‐4.86389634	   	  	   -­‐4.80050017	  
1887.75	   -­‐5.10557944	   -­‐4.82738841	   	  	   -­‐4.75499997	  
1887.67	   -­‐4.85160143	   -­‐4.75365854	   	  	   -­‐4.65025014	  
1887.58	   -­‐4.9166013	   -­‐4.854663	   	  	   -­‐4.42000115	  
1887.50	   -­‐4.98108095	   -­‐5.034712	   	  	   -­‐4.44916656	  
1887.42	   -­‐5.03308115	   -­‐5.12165	   	  	   -­‐4.56433282	  
1887.33	   -­‐5.08564171	   -­‐5.019016	   	  	   -­‐4.6499998	  
1887.25	   -­‐5.15164157	   -­‐5.078992	   	  	   -­‐4.69399988	  
1887.17	   -­‐5.21313897	   -­‐5.128558	   	  	   -­‐4.75233272	  
1887.08	   -­‐5.16916042	   -­‐5.07928153	   	  	   -­‐4.91399939	  
133
1887.00	   -­‐5.18303912	   -­‐4.94980815	   	  	   -­‐4.86300008	  
1886.92	   -­‐5.12115187	   -­‐4.84457732	   	  	   -­‐4.81199996	  
1886.83	   -­‐4.76584053	   -­‐4.81526241	   	  	   -­‐4.67842864	  
1886.75	   -­‐4.78275855	   -­‐4.68605542	   	  	   -­‐4.50357199	  
1886.67	   -­‐4.70497332	   -­‐4.58541446	   	  	   -­‐4.38485717	  
1886.58	   -­‐4.70430665	   -­‐4.57761499	   	  	   -­‐4.37842858	  
1886.50	   -­‐4.73136109	   -­‐4.58811077	   	  	   -­‐4.37200002	  
1886.42	   -­‐4.78412222	   -­‐4.63101031	   	  	   -­‐4.48840021	  
1886.33	   -­‐4.88712221	   -­‐4.69298576	   	  	   -­‐4.60480039	  
1886.25	   -­‐4.97104145	   -­‐4.78842342	   	  	   -­‐4.67220005	  
1886.17	   -­‐5.03101429	   -­‐4.90362709	   	  	   -­‐4.69059999	  
1886.08	   -­‐4.90643824	   -­‐4.91831119	   	  	   -­‐4.70899993	  
1886.00	   -­‐4.78186218	   -­‐4.8734139	   	  	   -­‐4.59266711	  
1885.92	   -­‐4.68062535	   -­‐4.85296203	   	  	   -­‐4.47633378	  
1885.83	   -­‐4.59037081	   -­‐4.82023186	   	  	   -­‐4.36000045	  
1885.75	   -­‐4.49753995	   -­‐4.61466441	   	  	   -­‐4.24366712	  
1885.67	   -­‐4.39923503	   -­‐4.43512949	   	  	   -­‐4.12733378	  
1885.58	   -­‐4.30093012	   -­‐4.31201492	   	  	   -­‐4.01100045	  
1885.50	   -­‐4.41951347	   -­‐4.27482439	   	  	   -­‐4.11819976	  
1885.42	   -­‐4.58869064	   -­‐4.34467317	   	  	   -­‐4.22539993	  
1885.33	   -­‐4.91582269	   -­‐4.54229268	   	  	   -­‐4.4142009	  
1885.25	   -­‐4.99789039	   -­‐4.71492561	   	  	   -­‐4.67140159	  
1885.17	   -­‐5.29757876	   -­‐4.86275366	   	  	   -­‐4.88899956	  
1885.08	   -­‐5.25430612	   -­‐4.8903864	   	  	   -­‐4.78249978	  
1885.00	   -­‐5.15355981	   -­‐4.8288192	   	  	   -­‐4.67599998	  
1884.92	   -­‐5.1425598	   -­‐4.770176	   	  	   -­‐4.50274929	  
1884.83	   -­‐5.13155979	   -­‐4.6841824	   	  	   -­‐4.32949949	  
1884.75	   -­‐5.0670311	   -­‐4.5738	   	  	   -­‐4.26624961	  
1884.67	   -­‐4.51008634	   -­‐4.4072	   	  	   -­‐4.20300067	  
1884.58	   -­‐4.58720485	   -­‐4.40709153	   	  	   -­‐4.36642961	  
1884.50	   -­‐4.66432336	   -­‐4.50471186	   	  	   -­‐4.53257264	  
1884.42	   -­‐4.81751204	   -­‐4.5866	   	  	   -­‐4.70685756	  
1884.33	   -­‐5.00649572	   -­‐4.70184407	   	  	   -­‐4.85171443	  
1884.25	   -­‐5.15479809	   -­‐4.8491322	   	  	   -­‐4.96714326	  
1884.17	   -­‐5.21666239	   -­‐5.03549831	   	  	   -­‐5.06928578	  
1884.08	   -­‐5.27852669	   -­‐5.08375	   	  	   -­‐5.16699962	  
1884.00	   -­‐5.27283984	   -­‐5.087768	   	  	   -­‐5.0395005	  
1883.92	   -­‐5.26433986	   -­‐5.010833	   	  	   -­‐4.82933424	  
1883.83	   -­‐5.01679482	   -­‐4.849916	   	  	   -­‐4.60400088	  
1883.75	   -­‐4.7592938	   -­‐4.761618	   	  	   -­‐4.42966708	  
1883.67	   -­‐4.67315824	   -­‐4.70764	   	  	   -­‐4.34316674	  
1883.58	   -­‐4.5941584	   -­‐4.642508	   	  	   -­‐4.32400008	  
1883.50	   -­‐4.69084209	   -­‐4.66405542	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1883.42	   -­‐4.79484209	   -­‐4.77571077	   	  	   	  	  
1883.33	   -­‐4.89884208	   -­‐4.92819166	   	  	   	  	  
1883.25	   -­‐5.02396252	   -­‐5.02081104	   	  	   	  	  
1883.17	   -­‐5.14996252	   -­‐5.04850999	   	  	   	  	  
1883.08	   -­‐5.27596251	   -­‐5.12465179	   	  	   	  	  
1883.00	   -­‐5.18739806	   -­‐5.143144	   	  	   	  	  
1882.92	   -­‐5.1449995	   -­‐5.081502	   	  	   	  	  
1882.83	   -­‐5.10599901	   -­‐5.01986	   	  	   	  	  
1882.75	   -­‐4.97709468	   -­‐4.9408524	   	  	   	  	  
1882.67	   -­‐4.74619941	   -­‐4.8465568	   	  	   	  	  
1882.58	   -­‐4.71619941	   -­‐4.7522612	   	  	   	  	  
1882.50	   -­‐4.83519758	   -­‐4.78109206	   	  	   	  	  
1882.42	   -­‐4.96040083	   -­‐4.8642925	   	  	   	  	  
1882.33	   -­‐5.08926276	   -­‐5.1093527	   	  	   	  	  
1882.25	   -­‐5.22178308	   -­‐5.10644829	   	  	   	  	  
1882.17	   -­‐5.34757559	   -­‐5.11112641	   	  	   	  	  
1882.08	   -­‐5.33436526	   -­‐5.19506654	   	  	   	  	  
1882.00	   -­‐5.36991553	   -­‐5.15550165	   	  	   	  	  
1881.92	   -­‐5.11221217	   -­‐5.1113545	   	  	   	  	  
1881.83	   -­‐5.05648914	   -­‐5.02687226	   	  	   	  	  
1881.75	   -­‐4.81185437	   -­‐4.99356106	   	  	   	  	  
1881.67	   -­‐4.59	   -­‐4.93998577	   	  	   	  	  
1881.58	   -­‐4.57955905	   -­‐4.89424748	   	  	   	  	  
1881.50	   -­‐4.70719768	   -­‐4.87102073	   	  	   	  	  
1881.42	   -­‐4.84073426	   -­‐5.0098	   	  	   	  	  
1881.33	   -­‐4.94825359	   -­‐5.14270244	   	  	   	  	  
1881.25	   -­‐5.02975765	   -­‐5.26192927	   	  	   	  	  
1881.17	   -­‐5.10582947	   -­‐5.36423171	   	  	   	  	  
1881.08	   -­‐5.051592	   -­‐5.35926226	   	  	   	  	  
1881.00	   -­‐4.8049444	   -­‐5.31042639	   	  	   	  	  
1880.92	   -­‐4.67047343	   -­‐5.28959664	   	  	   	  	  
1880.83	   -­‐4.54123335	   -­‐5.3283583	   	  	   	  	  
1880.75	   -­‐4.38781206	   -­‐5.29404988	   	  	   	  	  
1880.67	   -­‐4.30728615	   -­‐5.26385091	   	  	   	  	  
1880.58	   -­‐4.17720097	   -­‐5.24786917	   	  	   	  	  
1880.50	   -­‐4.39040381	   -­‐5.2489892	   	  	   	  	  
1880.42	   -­‐4.61790335	   -­‐5.2604846	   	  	   	  	  
1880.33	   -­‐4.84492419	   -­‐5.27198	   	  	   	  	  
1880.25	   -­‐5.07192509	   -­‐5.2834754	   	  	   	  	  
1880.17	   -­‐5.16356177	   -­‐5.2949708	   	  	   	  	  
1880.08	   -­‐5.2495616	   -­‐5.3064662	   	  	   	  	  
1880.00	   -­‐5.08888204	   -­‐5.2753664	   	  	   	  	  
1879.92	   -­‐5.13578861	   -­‐5.20408	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1879.83	   -­‐5.0297356	   -­‐5.097456	   	  	   	  	  
1879.75	   -­‐4.87364199	   -­‐4.9784192	   	  	   	  	  
1879.67	   -­‐4.98686884	   -­‐4.84806744	   	  	   	  	  
1879.58	   -­‐4.77810153	   -­‐4.73308012	   	  	   	  	  
1879.50	   -­‐4.83516129	   -­‐4.7192632	   	  	   	  	  
1879.42	   -­‐4.90616129	   -­‐4.800976	   	  	   	  	  
1879.33	   -­‐4.97716129	   -­‐4.927592	   	  	   	  	  
1879.25	   -­‐5.06640163	   -­‐5.0308704	   	  	   	  	  
1879.17	   -­‐5.15640162	   -­‐5.1110384	   	  	   	  	  
1879.08	   -­‐5.24640162	   -­‐5.113704	   	  	   	  	  
1879.00	   -­‐5.13159778	   -­‐5.05927451	   	  	   	  	  
1878.92	   -­‐5.05518628	   -­‐4.95081813	   	  	   	  	  
1878.83	   -­‐5.03385295	   -­‐4.89107723	   	  	   	  	  
1878.75	   -­‐4.68035345	   -­‐4.87758257	   	  	   	  	  
1878.67	   -­‐4.47126625	   -­‐4.84821587	   	  	   	  	  
1878.58	   -­‐4.44793292	   -­‐4.80373376	   	  	   	  	  
1878.50	   -­‐4.48212251	   -­‐4.83447073	   	  	   	  	  
1878.42	   -­‐4.56827121	   -­‐5.01202317	   	  	   	  	  
1878.33	   -­‐4.75973555	   -­‐5.16754634	   	  	   	  	  
1878.25	   -­‐4.92880804	   -­‐5.13466768	   	  	   	  	  
1878.17	   -­‐5.07712259	   -­‐5.17664268	   	  	   	  	  
1878.08	   -­‐4.98022994	   -­‐5.13581356	   	  	   	  	  
1878.00	   -­‐4.88333729	   -­‐4.95227119	   	  	   	  	  
1877.92	   -­‐4.78644464	   -­‐4.80803051	   	  	   	  	  
1877.83	   -­‐4.67740467	   -­‐4.6733322	   	  	   	  	  
1877.75	   -­‐4.55621823	   -­‐4.55530034	   	  	   	  	  
1877.67	   -­‐4.4350318	   -­‐4.45449559	   	  	   	  	  
1877.58	   -­‐4.31384536	   -­‐4.39858576	   	  	   	  	  
1877.50	   -­‐4.31716013	   -­‐4.386614	   	  	   	  	  
1877.42	   -­‐4.32566011	   -­‐4.416415	   	  	   	  	  
1877.33	   -­‐4.54800393	   -­‐4.460624	   	  	   	  	  
1877.25	   -­‐4.77925485	   -­‐4.646383	   	  	   	  	  
1877.17	   -­‐4.93034283	   -­‐4.854762	   	  	   	  	  
1877.08	   -­‐5.07809253	   -­‐4.978048	   	  	   	  	  
1877.00	   -­‐4.93765594	   -­‐4.95277561	   	  	   	  	  
1876.92	   -­‐4.78521693	   -­‐4.8174639	   	  	   	  	  
1876.83	   -­‐4.68156005	   -­‐4.6848039	   	  	   	  	  
1876.75	   -­‐4.626682	   -­‐4.61084976	   	  	   	  	  
1876.67	   -­‐4.57471216	   -­‐4.53689561	   	  	   	  	  
1876.58	   -­‐4.59250874	   -­‐4.52737288	   	  	   	  	  
1876.50	   -­‐4.61030532	   -­‐4.56267797	   	  	   	  	  
1876.42	   -­‐4.68573035	   -­‐4.59091525	   	  	   	  	  
1876.33	   -­‐4.78827307	   -­‐4.7307322	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1876.25	   -­‐4.90857945	   -­‐4.85040847	   	  	   	  	  
1876.17	   -­‐5.06663002	   -­‐4.85464407	   	  	   	  	  
1876.08	   -­‐5.22468059	   -­‐4.94035254	   	  	   	  	  
1876.00	   -­‐5.15021832	   -­‐4.89507437	   	  	   	  	  
1875.92	   -­‐5.04285146	   -­‐4.71100214	   	  	   	  	  
1875.83	   -­‐4.88614338	   -­‐4.6070112	   	  	   	  	  
1875.75	   -­‐4.77670568	   -­‐4.52390347	   	  	   	  	  
1875.67	   -­‐4.69586557	   -­‐4.46843799	   	  	   	  	  
1875.58	   -­‐4.76747562	   -­‐4.45315254	   	  	   	  	  
1875.50	   -­‐4.83908566	   -­‐4.47964915	   	  	   	  	  
1875.42	   -­‐4.94440854	   -­‐4.57071441	   	  	   	  	  
1875.33	   -­‐5.06559539	   -­‐4.65022034	   	  	   	  	  
1875.25	   -­‐5.15952613	   -­‐4.75259237	   	  	   	  	  
1875.17	   -­‐5.19554302	   -­‐4.91001525	   	  	   	  	  
1875.08	   -­‐5.2315599	   -­‐4.98060339	   	  	   	  	  
1875.00	   -­‐5.22659989	   -­‐5.00376	   	  	   	  	  
1874.92	   -­‐5.14127049	   -­‐4.9871	   	  	   	  	  
1874.83	   -­‐4.96360383	   -­‐4.8233872	   	  	   	  	  
1874.75	   -­‐4.82177777	   -­‐4.7372052	   	  	   	  	  
1874.67	   -­‐4.7257593	   -­‐4.7315408	   	  	   	  	  
1874.58	   -­‐4.6817593	   -­‐4.7040436	   	  	   	  	  
1874.50	   -­‐4.75922082	   -­‐4.77	   	  	   	  	  
1874.42	   -­‐4.84174114	   -­‐4.94955976	   	  	   	  	  
1874.33	   -­‐4.92426146	   -­‐5.00365366	   	  	   	  	  
1874.25	   -­‐5.00678178	   -­‐5.00075854	   	  	   	  	  
1874.17	   -­‐5.08430442	   -­‐5.03826829	   	  	   	  	  
1874.08	   -­‐5.04193154	   -­‐5.02550427	   	  	   	  	  
1874.00	   -­‐5.01176276	   -­‐4.98780756	   	  	   	  	  
1873.92	   -­‐5.01458761	   -­‐4.94457063	   	  	   	  	  
1873.83	   -­‐5.01176258	   -­‐4.88040118	   	  	   	  	  
1873.75	   -­‐5.003288	   -­‐4.81623173	   	  	   	  	  
1873.67	   -­‐4.89335366	   -­‐4.76463886	   	  	   	  	  
1873.58	   -­‐4.74589604	   -­‐4.71529428	   	  	   	  	  
1873.50	   -­‐4.75756121	   -­‐4.69643659	   	  	   	  	  
1873.42	   -­‐4.79985486	   -­‐4.78373415	   	  	   	  	  
1873.33	   -­‐4.89314799	   -­‐4.91737073	   	  	   	  	  
1873.25	   -­‐5.03080766	   -­‐4.95497561	   	  	   	  	  
1873.17	   -­‐5.180359	   -­‐4.98086341	   	  	   	  	  
1873.08	   -­‐5.11435914	   -­‐4.95121932	   	  	   	  	  
1873.00	   -­‐5.04685884	   -­‐4.84726113	   	  	   	  	  
1872.92	   -­‐4.94335843	   -­‐4.77956517	   	  	   	  	  
1872.83	   -­‐4.84017819	   -­‐4.73983091	   	  	   	  	  
1872.75	   -­‐4.74467839	   -­‐4.6837523	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1872.67	   -­‐4.65454057	   -­‐4.61502994	   	  	   	  	  
1872.58	   -­‐4.69304049	   -­‐4.61060743	   	  	   	  	  
1872.50	   -­‐4.73998275	   -­‐4.65608927	   	  	   	  	  
1872.42	   -­‐4.98948373	   -­‐4.6644835	   	  	   	  	  
1872.33	   -­‐5.22948022	   -­‐4.68338274	   	  	   	  	  
1872.25	   -­‐5.2414802	   -­‐4.79599843	   	  	   	  	  
1872.17	   -­‐5.25278659	   -­‐4.95687597	   	  	   	  	  
1872.08	   -­‐5.24745326	   -­‐4.92451237	   	  	   	  	  
1872.00	   -­‐5.12439674	   -­‐4.81030018	   	  	   	  	  
1871.92	   -­‐4.90741239	   -­‐4.76948314	   	  	   	  	  
1871.83	   -­‐4.84274573	   -­‐4.7286661	   	  	   	  	  
1871.75	   -­‐4.80147969	   -­‐4.68131779	   	  	   	  	  
1871.67	   -­‐4.78586616	   -­‐4.61659363	   	  	   	  	  
1871.58	   -­‐4.90747611	   -­‐4.59808814	   	  	   	  	  
1871.50	   -­‐5.02908607	   -­‐4.61616	   	  	   	  	  
1871.42	   -­‐5.08845801	   -­‐4.6773722	   	  	   	  	  
1871.33	   -­‐5.11854285	   -­‐4.75114034	   	  	   	  	  
1871.25	   -­‐5.15906891	   -­‐4.87849051	   	  	   	  	  
1871.17	   -­‐5.22178066	   -­‐4.98666102	   	  	   	  	  
1871.08	   -­‐5.28449242	   -­‐5.03607627	   	  	   	  	  
1871.00	   -­‐5.23099918	   -­‐5.045764	   	  	   	  	  
1870.92	   -­‐5.09793113	   -­‐5.018023	   	  	   	  	  
1870.83	   -­‐4.95619817	   -­‐4.997522	   	  	   	  	  
1870.75	   -­‐4.86879984	   -­‐4.856745	   	  	   	  	  
1870.67	   -­‐4.83593132	   -­‐4.847736	   	  	   	  	  
1870.58	   -­‐4.69176466	   -­‐4.835853	   	  	   	  	  
1870.50	   -­‐4.74804953	   -­‐4.86474537	   	  	   	  	  
1870.42	   -­‐4.82946475	   -­‐4.95088976	   	  	   	  	  
1870.33	   -­‐4.94653849	   -­‐5.03683171	   	  	   	  	  
1870.25	   -­‐5.08931957	   -­‐5.10611293	   	  	   	  	  
1870.17	   -­‐5.23508375	   -­‐5.17539415	   	  	   	  	  
1870.08	   -­‐5.16220239	   -­‐5.20860052	   	  	   	  	  
1870.00	   -­‐5.07574408	   -­‐5.20252471	   	  	   	  	  
1869.92	   -­‐4.95258025	   -­‐5.17450017	   	  	   	  	  
1869.83	   -­‐4.83252384	   -­‐5.12330779	   	  	   	  	  
1869.75	   -­‐4.71557469	   -­‐4.94710652	   	  	   	  	  
1869.67	   -­‐4.5491331	   -­‐4.89101225	   	  	   	  	  
1869.58	   -­‐4.36438735	   -­‐4.78164129	   	  	   	  	  
1869.50	   -­‐4.56116285	   -­‐4.734384	   	  	   	  	  
1869.42	   -­‐4.70452083	   -­‐4.8056888	   	  	   	  	  
1869.33	   -­‐4.76652083	   -­‐4.8618408	   	  	   	  	  
1869.25	   -­‐4.89092169	   -­‐4.9507836	   	  	   	  	  
1869.17	   -­‐4.96272009	   -­‐5.0777328	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1869.08	   -­‐4.96972009	   -­‐5.090372	   	  	   	  	  
1869.00	   -­‐4.83653508	   -­‐5.02743138	   	  	   	  	  
1868.92	   -­‐4.70824278	   -­‐4.88236784	   	  	   	  	  
1868.83	   -­‐4.60275446	   -­‐4.77854341	   	  	   	  	  
1868.75	   -­‐4.51136455	   -­‐4.68447115	   	  	   	  	  
1868.67	   -­‐4.43748242	   -­‐4.59487307	   	  	   	  	  
1868.58	   -­‐4.62448204	   -­‐4.5945888	   	  	   	  	  
1868.50	   -­‐4.80732075	   -­‐4.6699456	   	  	   	  	  
1868.42	   -­‐4.89032108	   -­‐4.7612424	   	  	   	  	  
1868.33	   -­‐4.97664278	   -­‐4.8221648	   	  	   	  	  
1868.25	   -­‐5.14264244	   -­‐4.859192	   	  	   	  	  
1868.17	   -­‐5.30057582	   -­‐4.9351616	   	  	   	  	  
1868.08	   -­‐5.26498266	   -­‐4.96235593	   	  	   	  	  
1868.00	   -­‐5.2293895	   -­‐4.93096271	   	  	   	  	  
1867.92	   -­‐5.10043879	   -­‐4.81386751	   	  	   	  	  
1867.83	   -­‐4.92755685	   -­‐4.74633333	   	  	   	  	  
1867.75	   -­‐4.7736592	   -­‐4.67879915	   	  	   	  	  
1867.67	   -­‐4.66010007	   -­‐4.61126497	   	  	   	  	  
1867.58	   -­‐4.54654095	   -­‐4.54981695	   	  	   	  	  
1867.50	   -­‐4.57126867	   -­‐4.60120081	   	  	   	  	  
1867.42	   -­‐4.60175648	   -­‐4.74992142	   	  	   	  	  
1867.33	   -­‐4.69017254	   -­‐4.89988927	   	  	   	  	  
1867.25	   -­‐4.836514	   -­‐5.03976167	   	  	   	  	  
1867.17	   -­‐4.97641225	   -­‐5.13149303	   	  	   	  	  
1867.08	   -­‐4.96172298	   -­‐5.16036271	   	  	   	  	  
1867.00	   -­‐4.91835446	   -­‐5.13494915	   	  	   	  	  
1866.92	   -­‐4.79745051	   -­‐5.03802881	   	  	   	  	  
1866.83	   -­‐4.74406232	   -­‐4.90748814	   	  	   	  	  
1866.75	   -­‐4.75818661	   -­‐4.7977322	   	  	   	  	  
1866.67	   -­‐4.61929708	   -­‐4.66784068	   	  	   	  	  
1866.58	   -­‐4.42381686	   -­‐4.53979237	   	  	   	  	  
1866.50	   -­‐4.60331895	   -­‐4.56735805	   	  	   	  	  
1866.42	   -­‐4.77034248	   -­‐4.74706537	   	  	   	  	  
1866.33	   -­‐4.87766007	   -­‐4.80557854	   	  	   	  	  
1866.25	   -­‐5.08241819	   -­‐4.89475122	   	  	   	  	  
1866.17	   -­‐5.32067728	   -­‐4.99467805	   	  	   	  	  
1866.08	   -­‐5.26262638	   -­‐5.03429017	   	  	   	  	  
1866.00	   -­‐5.20457549	   -­‐5.01791254	   	  	   	  	  
1865.92	   -­‐5.1465246	   -­‐4.91341966	   	  	   	  	  
1865.83	   -­‐5.0884737	   -­‐4.78126915	   	  	   	  	  
1865.75	   -­‐4.97577659	   -­‐4.68883051	   	  	   	  	  
1865.67	   -­‐4.83035486	   -­‐4.61588339	   	  	   	  	  
1865.58	   -­‐4.66108236	   -­‐4.61080068	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1865.50	   -­‐4.7226592	   -­‐4.65534281	   	  	   	  	  
1865.42	   -­‐4.81844033	   -­‐4.76078816	   	  	   	  	  
1865.33	   -­‐4.96356298	   -­‐4.92979023	   	  	   	  	  
1865.25	   -­‐5.13314882	   -­‐5.08473735	   	  	   	  	  
1865.17	   -­‐5.30430997	   -­‐5.09509904	   	  	   	  	  
1865.08	   -­‐5.23707834	   -­‐5.07098141	   	  	   	  	  
1865.00	   -­‐5.1166072	   -­‐5.01591879	   	  	   	  	  
1864.92	   -­‐4.85220043	   -­‐4.95832397	   	  	   	  	  
1864.83	   -­‐4.73355962	   -­‐4.88801288	   	  	   	  	  
1864.75	   -­‐4.76067827	   -­‐4.8177018	   	  	   	  	  
1864.67	   -­‐4.75315232	   -­‐4.74057064	   	  	   	  	  
1864.58	   -­‐4.73281333	   -­‐4.66178874	   	  	   	  	  
1864.50	   -­‐4.95561177	   -­‐4.64281707	   	  	   	  	  
1864.42	   -­‐5.14483009	   -­‐4.673	   	  	   	  	  
1864.33	   -­‐5.24117202	   -­‐4.74930244	   	  	   	  	  
1864.25	   -­‐5.2838173	   -­‐4.88112744	   	  	   	  	  
1864.17	   -­‐5.29772807	   -­‐4.97292805	   	  	   	  	  
1864.08	   -­‐5.22844853	   -­‐4.99489492	   	  	   	  	  
1864.00	   -­‐5.15916899	   -­‐4.96213966	   	  	   	  	  
1863.92	   -­‐5.01223563	   -­‐4.89925153	   	  	   	  	  
1863.83	   -­‐4.82876044	   -­‐4.82639932	   	  	   	  	  
1863.75	   -­‐4.70250841	   -­‐4.77570305	   	  	   	  	  
1863.67	   -­‐4.6978474	   -­‐4.72579661	   	  	   	  	  
1863.58	   -­‐4.69318639	   -­‐4.67722847	   	  	   	  	  
1863.50	   -­‐4.75075673	   -­‐4.67276336	   	  	   	  	  
1863.42	   -­‐4.81091933	   -­‐4.72457177	   	  	   	  	  
1863.33	   -­‐4.88409033	   -­‐4.8333395	   	  	   	  	  
1863.25	   -­‐4.97026919	   -­‐4.94316599	   	  	   	  	  
1863.17	   -­‐5.05194323	   -­‐4.98217468	   	  	   	  	  
1863.08	   -­‐5.0255308	   -­‐4.97104915	   	  	   	  	  
1863.00	   -­‐4.99911837	   -­‐4.9158678	   	  	   	  	  
1862.92	   -­‐4.97270594	   -­‐4.88480678	   	  	   	  	  
1862.83	   -­‐4.91860934	   -­‐4.78249576	   	  	   	  	  
1862.75	   -­‐4.83682968	   -­‐4.67641314	   	  	   	  	  
1862.67	   -­‐4.75505002	   -­‐4.64994068	   	  	   	  	  
1862.58	   -­‐4.67327036	   -­‐4.60814661	   	  	   	  	  
1862.50	   -­‐4.70707356	   -­‐4.6274994	   	  	   	  	  
1862.42	   -­‐4.85777389	   -­‐4.7298972	   	  	   	  	  
1862.33	   -­‐4.95147338	   -­‐4.82406926	   	  	   	  	  
1862.25	   -­‐5.13292763	   -­‐4.91152852	   	  	   	  	  
1862.17	   -­‐5.2089602	   -­‐4.97369861	   	  	   	  	  
1862.08	   -­‐5.1829715	   -­‐4.97316915	   	  	   	  	  
1862.00	   -­‐5.12990554	   -­‐4.91302373	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1861.92	   -­‐5.00363436	   -­‐4.85287831	   	  	   	  	  
1861.83	   -­‐4.9256692	   -­‐4.79273288	   	  	   	  	  
1861.75	   -­‐4.89600819	   -­‐4.74739627	   	  	   	  	  
1861.67	   -­‐4.88263835	   -­‐4.70249898	   	  	   	  	  
1861.58	   -­‐4.87529371	   -­‐4.65760169	   	  	   	  	  
1861.50	   -­‐5.04475779	   -­‐4.63942195	   	  	   	  	  
1861.42	   -­‐5.21861141	   -­‐4.79197073	   	  	   	  	  
1861.33	   -­‐5.16565932	   -­‐4.95984878	   	  	   	  	  
1861.25	   -­‐5.24775679	   -­‐5.00822439	   	  	   	  	  
1861.17	   -­‐5.31648835	   -­‐5.106	   	  	   	  	  
1861.08	   -­‐5.27870586	   -­‐5.13223458	   	  	   	  	  
1861.00	   -­‐5.21822812	   -­‐5.10512678	   	  	   	  	  
1860.92	   -­‐5.17471163	   -­‐5.08259797	   	  	   	  	  
1860.83	   -­‐5.16482491	   -­‐5.06170237	   	  	   	  	  
1860.75	   -­‐5.0239836	   -­‐4.99277966	   	  	   	  	  
1860.67	   -­‐5.0025805	   -­‐4.92942475	   	  	   	  	  
1860.58	   -­‐4.84721327	   -­‐4.89582237	   	  	   	  	  
1860.50	   -­‐4.92596063	   -­‐4.879863	   	  	   	  	  
1860.42	   -­‐5.01446045	   -­‐4.897594	   	  	   	  	  
1860.33	   -­‐5.03048011	   -­‐4.94944	   	  	   	  	  
1860.25	   -­‐5.04348017	   -­‐5.009416	   	  	   	  	  
1860.17	   -­‐5.23360217	   -­‐5.078996	   	  	   	  	  
1860.08	   -­‐5.43110177	   -­‐5.148039	   	  	   	  	  
1860.00	   -­‐5.33379903	   -­‐5.1712304	   	  	   	  	  
1859.92	   -­‐5.24574928	   -­‐5.133912	   	  	   	  	  
1859.83	   -­‐5.18246624	   -­‐5.1205552	   	  	   	  	  
1859.75	   -­‐5.08949851	   -­‐5.0126312	   	  	   	  	  
1859.67	   -­‐4.92506553	   -­‐4.7720608	   	  	   	  	  
1859.58	   -­‐4.7942322	   -­‐4.6818224	   	  	   	  	  
1859.50	   -­‐4.82932036	   -­‐4.64854998	   	  	   	  	  
1859.42	   -­‐4.84954662	   -­‐4.67603892	   	  	   	  	  
1859.33	   -­‐5.01603535	   -­‐4.71589427	   	  	   	  	  
1859.25	   -­‐5.13580011	   -­‐4.7728717	   	  	   	  	  
1859.17	   -­‐5.16722711	   -­‐4.84135507	   	  	   	  	  
1859.08	   -­‐5.21989378	   -­‐4.9258211	   	  	   	  	  
1859.00	   -­‐5.11927931	   -­‐4.96087128	   	  	   	  	  
1858.92	   -­‐5.01227953	   -­‐4.83428529	   	  	   	  	  
1858.83	   -­‐4.94559947	   -­‐4.75942079	   	  	   	  	  
1858.75	   -­‐4.88059921	   -­‐4.71306429	   	  	   	  	  
1858.67	   -­‐4.75943873	   -­‐4.6667078	   	  	   	  	  
1858.58	   -­‐4.63593898	   -­‐4.56410881	   	  	   	  	  
1858.50	   -­‐4.69012231	   -­‐4.48321033	   	  	   	  	  
1858.42	   -­‐4.78331798	   -­‐4.6438164	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1858.33	   -­‐4.94368461	   -­‐4.7645229	   	  	   	  	  
1858.25	   -­‐5.09223319	   -­‐4.86741608	   	  	   	  	  
1858.17	   -­‐5.22887841	   -­‐4.93019569	   	  	   	  	  
1858.08	   -­‐5.21334168	   -­‐4.92542803	   	  	   	  	  
1858.00	   -­‐5.1586767	   -­‐4.85130527	   	  	   	  	  
1857.92	   -­‐4.99822473	   -­‐4.77106755	   	  	   	  	  
1857.83	   -­‐4.83636031	   -­‐4.65077629	   	  	   	  	  
1857.75	   -­‐4.67308348	   -­‐4.53048504	   	  	   	  	  
1857.67	   -­‐4.58033282	   -­‐4.43045466	   	  	   	  	  
1857.58	   -­‐4.51366615	   -­‐4.33642465	   	  	   	  	  
1857.50	   -­‐4.64856174	   -­‐4.34205951	   	  	   	  	  
1857.42	   -­‐4.7918544	   -­‐4.53504878	   	  	   	  	  
1857.33	   -­‐4.93514777	   -­‐4.92960634	   	  	   	  	  
1857.25	   -­‐5.07346476	   -­‐5.01162244	   	  	   	  	  
1857.17	   -­‐5.20115201	   -­‐5.04402537	   	  	   	  	  
1857.08	   -­‐5.12996557	   -­‐5.03930664	   	  	   	  	  
1857.00	   -­‐5.0445923	   -­‐5.00923397	   	  	   	  	  
1856.92	   -­‐4.9208635	   -­‐4.97472786	   	  	   	  	  
1856.83	   -­‐4.830751	   -­‐4.90992306	   	  	   	  	  
1856.75	   -­‐4.77425383	   -­‐4.84511827	   	  	   	  	  
1856.67	   -­‐4.7577627	   -­‐4.7829117	   	  	   	  	  
1856.58	   -­‐4.75606778	   -­‐4.7214957	   	  	   	  	  
1856.50	   -­‐4.85296072	   -­‐4.69852	   	  	   	  	  
1856.42	   -­‐4.95396072	   -­‐4.73184	   	  	   	  	  
1856.33	   -­‐5.05496072	   -­‐4.8749424	   	  	   	  	  
1856.25	   -­‐5.14860066	   -­‐5.0064964	   	  	   	  	  
1856.17	   -­‐5.24193399	   -­‐5.104124	   	  	   	  	  
1856.08	   -­‐5.33526732	   -­‐5.235486	   	  	   	  	  
1856.00	   -­‐5.28907944	   -­‐5.20592596	   	  	   	  	  
1855.92	   -­‐5.14971954	   -­‐5.00231712	   	  	   	  	  
1855.83	   -­‐5.06959948	   -­‐4.90135784	   	  	   	  	  
1855.75	   -­‐4.85289763	   -­‐4.74693162	   	  	   	  	  
1855.67	   -­‐4.65103938	   -­‐4.6094096	   	  	   	  	  
1855.58	   -­‐4.61035978	   -­‐4.57649102	   	  	   	  	  
1855.50	   -­‐4.68743938	   -­‐4.57837268	   	  	   	  	  
1855.42	   -­‐4.78573227	   -­‐4.71896683	   	  	   	  	  
1855.33	   -­‐4.9192695	   -­‐4.85956098	   	  	   	  	  
1855.25	   -­‐5.08846507	   -­‐4.93866098	   	  	   	  	  
1855.17	   -­‐5.26312931	   -­‐5.01383415	   	  	   	  	  
1855.08	   -­‐5.1663779	   -­‐5.03460542	   	  	   	  	  
1855.00	   -­‐5.04803305	   -­‐4.99620271	   	  	   	  	  
1854.92	   -­‐4.92563785	   -­‐4.8722	   	  	   	  	  
1854.83	   -­‐4.83736102	   -­‐4.71294169	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1854.75	   -­‐4.72782978	   -­‐4.703	   	  	   	  	  
1854.67	   -­‐4.62174519	   -­‐4.68905288	   	  	   	  	  
1854.58	   -­‐4.5306435	   -­‐4.60547051	   	  	   	  	  
1854.50	   -­‐4.58787844	   -­‐4.58196341	   	  	   	  	  
1854.42	   -­‐4.66256959	   -­‐4.7366122	   	  	   	  	  
1854.33	   -­‐4.8141965	   -­‐4.89154146	   	  	   	  	  
1854.25	   -­‐5.02256198	   -­‐4.97885	   	  	   	  	  
1854.17	   -­‐5.18059316	   -­‐5.12627805	   	  	   	  	  
1854.08	   -­‐5.17042363	   -­‐5.07868475	   	  	   	  	  
1854.00	   -­‐5.14859312	   -­‐4.85448068	   	  	   	  	  
1853.92	   -­‐5.03035524	   -­‐4.71926915	   	  	   	  	  
1853.83	   -­‐4.87315139	   -­‐4.62156814	   	  	   	  	  
1853.75	   -­‐4.73284657	   -­‐4.64555322	   	  	   	  	  
1853.67	   -­‐4.62671176	   -­‐4.66393898	   	  	   	  	  
1853.58	   -­‐4.58179636	   -­‐4.60802915	   	  	   	  	  
1853.50	   -­‐4.76526895	   -­‐4.58020195	   	  	   	  	  
1853.42	   -­‐4.88976822	   -­‐4.59604927	   	  	   	  	  
1853.33	   -­‐4.86873154	   -­‐4.61189659	   	  	   	  	  
1853.25	   -­‐4.91922018	   -­‐4.73794512	   	  	   	  	  
1853.17	   -­‐4.99968357	   -­‐4.87224098	   	  	   	  	  
1853.08	   -­‐4.99177397	   -­‐4.93902669	   	  	   	  	  
1853.00	   -­‐4.98386436	   -­‐4.92325085	   	  	   	  	  
1852.92	   -­‐4.97595476	   -­‐4.79547712	   	  	   	  	  
1852.83	   -­‐4.92906168	   -­‐4.71711017	   	  	   	  	  
1852.75	   -­‐4.84318598	   -­‐4.67257203	   	  	   	  	  
1852.67	   -­‐4.75731028	   -­‐4.64786441	   	  	   	  	  
1852.58	   -­‐4.67143457	   -­‐4.59934492	   	  	   	  	  
1852.50	   -­‐4.73336621	   -­‐4.62593924	   	  	   	  	  
1852.42	   -­‐4.75682125	   -­‐4.78099944	   	  	   	  	  
1852.33	   -­‐4.82741961	   -­‐4.86067166	   	  	   	  	  
1852.25	   -­‐5.00339086	   -­‐4.92093511	   	  	   	  	  
1852.17	   -­‐5.11798292	   -­‐5.0735099	   	  	   	  	  
1852.08	   -­‐5.09255924	   -­‐5.08076814	   	  	   	  	  
1852.00	   -­‐5.06713555	   -­‐4.94466441	   	  	   	  	  
1851.92	   -­‐4.95555882	   -­‐4.84774712	   	  	   	  	  
1851.83	   -­‐4.80343967	   -­‐4.76811797	   	  	   	  	  
1851.75	   -­‐4.65145636	   -­‐4.66711322	   	  	   	  	  
1851.67	   -­‐4.49976171	   -­‐4.56984	   	  	   	  	  
1851.58	   -­‐4.34806706	   -­‐4.5032	   	  	   	  	  
1851.50	   -­‐4.35136588	   -­‐4.48061459	   	  	   	  	  
1851.42	   -­‐4.41029306	   -­‐4.52937545	   	  	   	  	  
1851.33	   -­‐4.57370848	   -­‐4.68338432	   	  	   	  	  
1851.25	   -­‐4.77319663	   -­‐4.86504038	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1851.17	   -­‐4.97715211	   -­‐4.96500013	   	  	   	  	  
1851.08	   -­‐4.88096583	   -­‐4.99017763	   	  	   	  	  
1851.00	   -­‐4.78477956	   -­‐4.92749085	   	  	   	  	  
1850.92	   -­‐4.69723706	   -­‐4.86480407	   	  	   	  	  
1850.83	   -­‐4.6137622	   -­‐4.80211729	   	  	   	  	  
1850.75	   -­‐4.53218583	   -­‐4.71479492	   	  	   	  	  
1850.67	   -­‐4.45464359	   -­‐4.62528271	   	  	   	  	  
1850.58	   -­‐4.37710135	   -­‐4.53577051	   	  	   	  	  
1850.50	   -­‐4.47995143	   -­‐4.48497167	   	  	   	  	  
1850.42	   -­‐4.63948828	   -­‐4.49816083	   	  	   	  	  
1850.33	   -­‐4.90351395	   -­‐4.50875	   	  	   	  	  
1850.25	   -­‐4.99256102	   -­‐4.594535	   	  	   	  	  
1850.17	   -­‐4.99467753	   -­‐4.75982583	   	  	   	  	  
1850.08	   -­‐4.88662687	   -­‐4.97397625	   	  	   	  	  
1850.00	   -­‐4.77857621	   -­‐4.98441843	   	  	   	  	  
1849.92	   -­‐4.68406759	   -­‐4.86744706	   	  	   	  	  
1849.83	   -­‐4.5959317	   -­‐4.75376706	   	  	   	  	  
1849.75	   -­‐4.53383046	   -­‐4.66069647	   	  	   	  	  
1849.67	   -­‐4.52705081	   -­‐4.58547843	   	  	   	  	  
1849.58	   -­‐4.52027116	   -­‐4.56261176	   	  	   	  	  
1849.50	   -­‐4.69268319	   -­‐4.57535882	   	  	   	  	  
1849.42	   -­‐4.8741222	   -­‐4.62484882	   	  	   	  	  
1849.33	   -­‐5.05887919	   -­‐4.71304471	   	  	   	  	  
1849.25	   -­‐5.12214638	   -­‐4.84828471	   	  	   	  	  
1849.17	   -­‐5.12455901	   -­‐4.92920706	   	  	   	  	  
1849.08	   -­‐5.03854221	   -­‐4.93214706	   	  	   	  	  
1849.00	   -­‐4.95252541	   -­‐4.92614902	   	  	   	  	  
1848.92	   -­‐4.85181336	   -­‐4.90491569	   	  	   	  	  
1848.83	   -­‐4.75689788	   -­‐4.87052471	   	  	   	  	  
1848.75	   -­‐4.72079694	   -­‐4.81133804	   	  	   	  	  
1848.67	   -­‐4.75928815	   -­‐4.70223137	   	  	   	  	  
1848.58	   -­‐4.65420305	   -­‐4.66224471	   	  	   	  	  
1848.50	   -­‐4.72082934	   -­‐4.6769112	   	  	   	  	  
1848.42	   -­‐4.8248538	   -­‐4.7978628	   	  	   	  	  
1848.33	   -­‐4.9931473	   -­‐4.9188144	   	  	   	  	  
1848.25	   -­‐5.15646431	   -­‐5.031238	   	  	   	  	  
1848.17	   -­‐5.3078811	   -­‐5.1175368	   	  	   	  	  
1848.08	   -­‐5.22991474	   -­‐5.2038356	   	  	   	  	  
1848.00	   -­‐5.27657636	   -­‐5.2466	   	  	   	  	  
1847.92	   -­‐5.01332147	   -­‐5.15513333	   	  	   	  	  
1847.83	   -­‐4.84891568	   -­‐5.10753333	   	  	   	  	  
1847.75	   -­‐4.8813894	   -­‐5.0674	   	  	   	  	  
1847.67	   -­‐4.80135595	   -­‐4.98246667	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1847.58	   -­‐4.77889824	   -­‐4.89796	   	  	   	  	  
1847.50	   -­‐4.90170768	   -­‐4.83576002	   	  	   	  	  
1847.42	   -­‐5.03056947	   -­‐4.93180021	   	  	   	  	  
1847.33	   -­‐5.13808967	   -­‐4.9851733	   	  	   	  	  
1847.25	   -­‐5.22426853	   -­‐4.96688006	   	  	   	  	  
1847.17	   -­‐5.30620899	   -­‐4.99316979	   	  	   	  	  
1847.08	   -­‐5.28643498	   -­‐5.0463349	   	  	   	  	  
1847.00	   -­‐5.22611842	   -­‐5.19	   	  	   	  	  
1846.92	   -­‐5.12036676	   	  	   	  	   	  	  
1846.83	   -­‐4.9346323	   	  	   	  	   	  	  
1846.75	   -­‐4.81993196	   	  	   	  	   	  	  
1846.67	   -­‐4.73716369	   	  	   	  	   	  	  
1846.58	   -­‐4.67642923	   	  	   	  	   	  	  
1846.50	   -­‐4.80824423	   	  	   	  	   	  	  
1846.42	   -­‐4.9006018	   	  	   	  	   	  	  
1846.33	   -­‐4.98962625	   	  	   	  	   	  	  
1846.25	   -­‐5.07839036	   	  	   	  	   	  	  
1846.17	   -­‐5.12137263	   	  	   	  	   	  	  
1846.08	   -­‐5.00569487	   	  	   	  	   	  	  
1846.00	   -­‐4.8900171	   	  	   	  	   	  	  
1845.92	   -­‐4.77433894	   	  	   	  	   	  	  
1845.83	   -­‐4.65866058	   	  	   	  	   	  	  
1845.75	   -­‐4.56630485	   	  	   	  	   	  	  
1845.67	   -­‐4.52350832	   	  	   	  	   	  	  
1845.58	   -­‐4.48071178	   	  	   	  	   	  	  
1845.50	   -­‐4.56680484	   	  	   	  	   	  	  
1845.42	   -­‐4.69104867	   	  	   	  	   	  	  
1845.33	   -­‐4.88495204	   	  	   	  	   	  	  
1845.25	   -­‐4.95197564	   	  	   	  	   	  	  
1845.17	   -­‐4.95661572	   	  	   	  	   	  	  
1845.08	   -­‐4.8970112	   	  	   	  	   	  	  
1845.00	   -­‐4.83740668	   	  	   	  	   	  	  
1844.92	   -­‐4.77780216	   	  	   	  	   	  	  
1844.83	   -­‐4.6913614	   	  	   	  	   	  	  
1844.75	   -­‐4.57808457	   	  	   	  	   	  	  
1844.67	   -­‐4.46480774	   	  	   	  	   	  	  
1844.58	   -­‐4.35153091	   	  	   	  	   	  	  
1844.50	   -­‐4.51870757	   	  	   	  	   	  	  
1844.42	   -­‐4.52696749	   	  	   	  	   	  	  
1844.33	   -­‐4.46983007	   	  	   	  	   	  	  
1844.25	   -­‐5.05970735	   	  	   	  	   	  	  
1844.17	   -­‐5.08544625	   	  	   	  	   	  	  
1844.08	   -­‐5.02160444	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1844.00	   -­‐4.96584742	   	  	   	  	   	  	  
1843.92	   -­‐4.93194911	   	  	   	  	   	  	  
1843.83	   -­‐4.89663838	   	  	   	  	   	  	  
1843.75	   -­‐4.85991522	   	  	   	  	   	  	  
1843.67	   -­‐4.75349139	   	  	   	  	   	  	  
1843.58	   -­‐4.62128801	   	  	   	  	   	  	  
1843.50	   -­‐4.61863414	   	  	   	  	   	  	  
1843.42	   -­‐4.6832314	   	  	   	  	   	  	  
1843.33	   -­‐4.87926894	   	  	   	  	   	  	  
1843.25	   -­‐5.02534185	   	  	   	  	   	  	  
1843.17	   -­‐5.13607899	   	  	   	  	   	  	  
1843.08	   -­‐4.96754806	   	  	   	  	   	  	  
1843.00	   -­‐4.94913463	   	  	   	  	   	  	  
1842.92	   -­‐4.78286153	   	  	   	  	   	  	  
1842.83	   -­‐4.75863844	   	  	   	  	   	  	  
1842.75	   -­‐4.73343232	   	  	   	  	   	  	  
1842.67	   -­‐4.74077404	   	  	   	  	   	  	  
1842.58	   -­‐4.67857058	   	  	   	  	   	  	  
1842.50	   -­‐4.70956099	   	  	   	  	   	  	  
1842.42	   -­‐4.78665857	   	  	   	  	   	  	  
1842.33	   -­‐4.89641468	   	  	   	  	   	  	  
1842.25	   -­‐5.01665857	   	  	   	  	   	  	  
1842.17	   -­‐5.11377118	   	  	   	  	   	  	  
1842.08	   -­‐5.08305084	   	  	   	  	   	  	  
1842.00	   -­‐4.97873726	   	  	   	  	   	  	  
1841.92	   -­‐4.85350847	   	  	   	  	   	  	  
1841.83	   -­‐4.81749152	   	  	   	  	   	  	  
1841.75	   -­‐4.77476271	   	  	   	  	   	  	  
1841.67	   -­‐4.72628813	   	  	   	  	   	  	  
1841.58	   -­‐4.67120339	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APPENDIX IV: Fiji and Tonga coral skeleton δ13C time series in ‰ – Monthly 
resolution 	  	  
Age	   FVB1-­‐H4	   FVB2-­‐H1	   16F	  	   TF1	  
2004.83	   	  	   	  	   	  	   -­‐2.74039967	  
2004.75	   	  	   	  	   	  	   -­‐2.97880434	  
2004.67	   	  	   	  	   	  	   -­‐3.38420023	  
2004.58	   -­‐2.12046418	   	  	   	  	   -­‐3.42899924	  
2004.50	   -­‐2.55108245	   	  	   	  	   -­‐3.01780056	  
2004.42	   -­‐2.6219825	   	  	   	  	   -­‐3.07220055	  
2004.33	   -­‐2.78286729	   	  	   	  	   -­‐3.10699941	  
2004.25	   -­‐2.41007051	   	  	   	  	   -­‐2.94719977	  
2004.17	   -­‐2.53941283	   	  	   	  	   -­‐2.72800048	  
2004.08	   -­‐2.20112849	   	  	   	  	   -­‐2.32514488	  
2004.00	   -­‐1.98740861	   	  	   	  	   -­‐1.94800099	  
2003.92	   -­‐1.68166504	   	  	   	  	   -­‐1.64285704	  
2003.83	   -­‐1.83239597	   	  	   	  	   -­‐1.557143	  
2003.75	   -­‐2.19753426	   	  	   	  	   -­‐1.81200081	  
2003.67	   -­‐2.04476436	   	  	   	  	   -­‐2.14057288	  
2003.58	   -­‐2.26266209	   	  	   	  	   -­‐2.45200088	  
2003.50	   -­‐2.28844019	   	  	   	  	   -­‐2.84799977	  
2003.42	   -­‐2.25896391	   	  	   	  	   -­‐3.20339769	  
2003.33	   -­‐2.30592956	   	  	   	  	   -­‐3.20319795	  
2003.25	   -­‐2.41766131	   	  	   	  	   -­‐2.89339993	  
2003.17	   -­‐2.4309989	   	  	   	  	   -­‐2.33000169	  
2003.08	   -­‐1.78128596	   	  	   	  	   -­‐2.20714348	  
2003.00	   -­‐1.81574132	   	  	   	  	   -­‐1.96857231	  
2002.92	   -­‐2.02155916	   	  	   	  	   -­‐1.75842883	  
2002.83	   -­‐1.90007175	   	  	   	  	   -­‐1.97057108	  
2002.75	   -­‐1.85350671	   	  	   	  	   -­‐2.24614354	  
2002.67	   -­‐2.0955161	   	  	   	  	   -­‐2.52671551	  
2002.58	   -­‐2.22270308	   	  	   	  	   -­‐2.79100067	  
2002.50	   -­‐2.43728268	   	  	   	  	   -­‐3.08749997	  
2002.42	   -­‐2.50629301	   	  	   	  	   -­‐3.14099997	  
2002.33	   -­‐2.5477879	   	  	   	  	   -­‐3.22750027	  
2002.25	   -­‐2.42563296	   	  	   	  	   -­‐3.23899934	  
2002.17	   -­‐2.79174073	   	  	   	  	   -­‐2.89049696	  
2002.08	   -­‐2.95715883	   	  	   	  	   -­‐2.3809986	  
2002.00	   -­‐2.45300701	   	  	   	  	   -­‐1.70179989	  
2001.92	   -­‐2.26879477	   	  	   	  	   -­‐1.74620043	  
2001.83	   -­‐2.18473193	   	  	   	  	   -­‐2.25590146	  
2001.75	   -­‐2.18683499	   	  	   	  	   -­‐2.45089956	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2001.67	   -­‐2.23254231	   	  	   	  	   -­‐2.59699954	  
2001.58	   -­‐2.34249784	   	  	   	  	   -­‐3.16728356	  
2001.50	   -­‐2.49821817	   	  	   	  	   -­‐3.49128574	  
2001.42	   -­‐2.56287715	   	  	   	  	   -­‐3.20714193	  
2001.33	   -­‐2.60526424	   	  	   	  	   -­‐2.79514286	  
2001.25	   -­‐2.42299361	   	  	   	  	   -­‐2.7410001	  
2001.17	   -­‐2.55948173	   	  	   	  	   -­‐2.77300033	  
2001.08	   -­‐2.8037549	   	  	   	  	   -­‐2.20399957	  
2001.00	   -­‐2.55001782	   	  	   	  	   -­‐1.94599964	  
2000.92	   -­‐2.21929576	   	  	   	  	   -­‐1.88300015	  
2000.83	   -­‐2.25688404	   	  	   	  	   -­‐2.44000074	  
2000.75	   -­‐2.25996008	   	  	   	  	   -­‐2.88099969	  
2000.67	   -­‐2.3233648	   	  	   	  	   -­‐2.82700013	  
2000.58	   -­‐2.42776807	   	  	   	  	   -­‐3.17700032	  
2000.50	   -­‐2.32014971	   	  	   	  	   -­‐3.36999947	  
2000.42	   -­‐2.44442467	   	  	   	  	   -­‐3.27700022	  
2000.33	   -­‐2.83253788	   	  	   	  	   -­‐3.44799886	  
2000.25	   -­‐2.75303421	   	  	   	  	   -­‐2.75800439	  
2000.17	   -­‐2.948	   	  	   	  	   -­‐2.7170001	  
2000.08	   -­‐2.95519376	   -­‐0.67392	   	  	   -­‐2.3160011	  
2000.00	   -­‐2.65032469	   -­‐0.8072	   	  	   -­‐1.86633437	  
1999.92	   -­‐2.41215539	   -­‐0.8302272	   	  	   -­‐1.55500064	  
1999.83	   -­‐2.35377747	   -­‐0.7501672	   	  	   -­‐2.18933161	  
1999.75	   -­‐2.05444936	   -­‐0.7628288	   	  	   -­‐2.64666622	  
1999.67	   -­‐2.35793792	   -­‐0.7771984	   	  	   -­‐2.55900043	  
1999.58	   -­‐2.28315242	   -­‐0.79255	   	  	   -­‐2.66328517	  
1999.50	   -­‐2.28680227	   -­‐0.75506508	   	  	   -­‐2.85885638	  
1999.42	   -­‐2.31680227	   -­‐0.71825751	   	  	   -­‐3.06914288	  
1999.33	   -­‐2.34680227	   -­‐0.7412484	   	  	   -­‐3.0948571	  
1999.25	   -­‐2.40560454	   -­‐0.76415606	   	  	   -­‐2.79657061	  
1999.17	   -­‐2.46560454	   -­‐0.77915003	   	  	   -­‐2.60757186	  
1999.08	   -­‐2.52560454	   -­‐0.78941463	   	  	   -­‐2.70399957	  
1999.00	   -­‐1.9108375	   -­‐0.32569024	   	  	   -­‐2.44320037	  
1998.92	   -­‐1.82077589	   -­‐0.3989561	   	  	   -­‐2.28600051	  
1998.83	   -­‐1.69603406	   -­‐0.60112805	   	  	   -­‐2.15079991	  
1998.75	   -­‐1.8423614	   -­‐0.52692683	   -­‐1.64476202	   -­‐2.3066003	  
1998.67	   -­‐2.17138964	   -­‐0.58748663	   -­‐1.58069258	   -­‐2.61799932	  
1998.58	   -­‐2.09818064	   -­‐0.42187522	   -­‐1.42306493	   -­‐2.6377489	  
1998.50	   -­‐2.17150148	   -­‐0.25626381	   -­‐1.17069149	   -­‐3.01299717	  
1998.42	   -­‐2.08332233	   -­‐0.1731411	   -­‐1.09249167	   -­‐2.76100125	  
1998.33	   -­‐1.79363406	   -­‐0.12104312	   -­‐1.09122012	   -­‐2.14700022	  
1998.25	   -­‐1.73301279	   -­‐0.1168145	   -­‐1.11806964	   -­‐2.26399997	  
1998.17	   -­‐2.14113996	   -­‐0.1955964	   -­‐1.23006897	   -­‐2.04800088	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1998.08	   -­‐1.91094735	   -­‐0.2739936	   -­‐1.33769645	   -­‐2.00114287	  
1998.00	   -­‐1.68274293	   -­‐0.2726608	   -­‐1.47832259	   -­‐2.01528613	  
1997.92	   -­‐1.63514559	   -­‐0.271328	   -­‐1.79696347	   -­‐2.21242944	  
1997.83	   -­‐1.79847892	   -­‐0.2700144	   -­‐1.9117615	   -­‐2.36557178	  
1997.75	   -­‐2.03541799	   -­‐0.2740128	   -­‐1.6875157	   -­‐2.47471414	  
1997.67	   -­‐2.16653358	   -­‐0.2780112	   -­‐2.09560458	   -­‐2.68114267	  
1997.58	   -­‐2.16986692	   -­‐0.281968	   -­‐2.23588179	   -­‐2.9200002	  
1997.50	   -­‐2.06631489	   -­‐0.26864	   -­‐2.13559331	   -­‐3.05200007	  
1997.42	   -­‐2.11238821	   -­‐0.284036	   -­‐1.82541166	   -­‐3.06399997	  
1997.33	   -­‐2.07209725	   -­‐0.387689	   -­‐1.72473202	   -­‐3.17999993	  
1997.25	   -­‐1.99754482	   -­‐0.486342	   -­‐1.49283025	   -­‐3.13199606	  
1997.17	   -­‐2.02874615	   -­‐0.482809	   -­‐0.82933793	   -­‐2.4155018	  
1997.08	   -­‐1.88485089	   -­‐0.422	   -­‐0.45960964	   -­‐2.06699989	  
1997.00	   -­‐1.91936298	   -­‐0.61092516	   -­‐0.89692464	   -­‐1.99566656	  
1996.92	   -­‐1.9603629	   -­‐0.67694694	   -­‐1.29424846	   -­‐1.83066628	  
1996.83	   -­‐1.97568106	   -­‐0.6200684	   -­‐1.41189472	   -­‐1.57200032	  
1996.75	   -­‐1.98993112	   -­‐0.73481646	   -­‐1.48046054	   -­‐1.78733365	  
1996.67	   -­‐1.86400992	   -­‐0.64318437	   -­‐1.49221331	   -­‐1.94600015	  
1996.58	   -­‐1.73226019	   -­‐0.6898872	   -­‐1.5015335	   -­‐2.04799989	  
1996.50	   -­‐1.66221449	   -­‐0.65216013	   -­‐1.69156464	   -­‐2.07279953	  
1996.42	   -­‐1.49086246	   -­‐0.76525386	   -­‐1.42320801	   -­‐2.77599491	  
1996.33	   -­‐1.42137111	   -­‐0.48355145	   -­‐1.11749916	   -­‐2.9925988	  
1996.25	   -­‐1.50088571	   -­‐0.41983034	   -­‐1.07663518	   -­‐2.41269939	  
1996.17	   -­‐1.59193173	   -­‐0.50256382	   -­‐1.15356922	   -­‐1.97500061	  
1996.08	   -­‐1.59094296	   -­‐0.33812995	   -­‐1.34273588	   -­‐1.6758341	  
1996.00	   -­‐1.89953146	   -­‐0.18749593	   -­‐1.35059964	   -­‐1.56466683	  
1995.92	   -­‐2.0136482	   -­‐0.20748801	   -­‐1.40233461	   -­‐1.65149952	  
1995.83	   -­‐2.26525155	   -­‐0.22366888	   -­‐1.49266778	   -­‐1.89166585	  
1995.75	   -­‐2.20666214	   -­‐0.19218154	   -­‐1.49959688	   -­‐2.19683269	  
1995.67	   -­‐2.18028606	   -­‐0.1636588	   -­‐1.28366314	   -­‐2.44599936	  
1995.58	   -­‐2.26228589	   -­‐0.17265518	   -­‐1.53561618	   -­‐2.82866369	  
1995.50	   -­‐2.33837541	   -­‐0.18136198	   -­‐1.77044133	   -­‐3.24533249	  
1995.42	   -­‐2.27287515	   -­‐0.18636	   -­‐2.03273929	   -­‐3.17850153	  
1995.33	   -­‐2.20492015	   -­‐0.19078519	   -­‐2.33982283	   -­‐2.4336689	  
1995.25	   -­‐2.07817041	   -­‐0.18778639	   -­‐1.79558622	   -­‐2.16049995	  
1995.17	   -­‐1.95406886	   -­‐0.17473396	   -­‐1.79862975	   -­‐2.0570003	  
1995.08	   -­‐1.92415001	   -­‐0.0523206	   -­‐1.55798403	   -­‐1.75700078	  
1995.00	   -­‐1.91043529	   -­‐0.22759933	   -­‐1.0023229	   -­‐2.02099894	  
1994.92	   -­‐1.95777108	   -­‐0.40244723	   -­‐1.32204235	   -­‐2.22724981	  
1994.83	   -­‐1.91337426	   -­‐0.49494125	   -­‐1.44497543	   -­‐2.35366613	  
1994.75	   -­‐1.99235564	   -­‐0.39552824	   -­‐1.46372129	   -­‐2.44250099	  
1994.67	   -­‐2.19356655	   -­‐0.3323552	   -­‐1.76849161	   -­‐2.06500099	  
1994.58	   -­‐2.27150558	   -­‐0.293704	   -­‐1.66688054	   -­‐2.64871408	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1994.50	   -­‐2.0823833	   -­‐0.3405712	   -­‐1.59546574	   -­‐2.78814296	  
1994.42	   -­‐1.85143897	   -­‐0.438952	   -­‐1.43126716	   -­‐2.53471258	  
1994.33	   -­‐1.84276916	   -­‐0.348988	   -­‐1.37181183	   -­‐2.39114302	  
1994.25	   -­‐1.95716028	   -­‐0.3277472	   -­‐0.89671003	   -­‐2.38428654	  
1994.17	   -­‐1.9543777	   -­‐0.35621695	   -­‐0.87878117	   -­‐2.12342883	  
1994.08	   -­‐1.78912291	   -­‐0.34435729	   -­‐0.9982731	   -­‐1.84399998	  
1994.00	   -­‐1.79734158	   -­‐0.34433898	   -­‐1.09954342	   -­‐1.82999998	  
1993.92	   -­‐1.78075975	   -­‐0.37257627	   -­‐1.29062963	   -­‐1.94466699	  
1993.83	   -­‐1.8036506	   -­‐0.37503797	   -­‐1.43278883	   -­‐2.18800035	  
1993.75	   -­‐1.90450123	   -­‐0.35414237	   -­‐1.47911073	   -­‐2.45266702	  
1993.67	   -­‐2.02252866	   -­‐0.34516814	   -­‐1.50350788	   -­‐2.57433331	  
1993.58	   -­‐2.06913899	   -­‐0.34008542	   -­‐1.43571104	   -­‐2.5530006	  
1993.50	   -­‐2.03743647	   -­‐0.26868725	   -­‐1.70422296	   -­‐3.00999993	  
1993.42	   -­‐1.94816683	   -­‐0.2040889	   -­‐1.6157793	   -­‐2.99600004	  
1993.33	   -­‐1.74205518	   -­‐0.15471817	   -­‐1.63830638	   -­‐2.72499987	  
1993.25	   -­‐1.52363486	   -­‐0.14727271	   -­‐1.43883271	   -­‐2.62500067	  
1993.17	   -­‐1.53406974	   -­‐0.16296443	   -­‐1.70711721	   -­‐2.71299976	  
1993.08	   -­‐1.55309057	   -­‐0.2603834	   -­‐1.58050661	   -­‐2.48462539	  
1993.00	   -­‐1.31588082	   -­‐0.04891609	   -­‐1.43171229	   -­‐2.02487535	  
1992.92	   -­‐1.31081998	   -­‐0.00147451	   -­‐1.32057858	   -­‐2.00156255	  
1992.83	   -­‐1.62522568	   -­‐0.01263353	   -­‐1.52057839	   -­‐1.93750112	  
1992.75	   -­‐1.7164637	   -­‐0.06351624	   -­‐1.88054787	   -­‐1.85599878	  
1992.67	   -­‐1.76902088	   -­‐0.22595843	   -­‐1.75805175	   -­‐2.03899716	  
1992.58	   -­‐1.90353254	   -­‐0.28864542	   -­‐1.89229016	   -­‐2.31300027	  
1992.50	   -­‐1.98872942	   -­‐0.18464634	   -­‐1.81253483	   -­‐2.27800024	  
1992.42	   -­‐1.82592016	   -­‐0.04117073	   -­‐1.75602841	   -­‐2.67449999	  
1992.33	   -­‐1.5936326	   -­‐0.15559512	   -­‐1.80596942	   -­‐2.7025006	  
1992.25	   -­‐1.5123582	   0.00424634	   -­‐1.93323194	   -­‐2.76750056	  
1992.17	   -­‐1.5174397	   -­‐0.18633645	   -­‐1.46494434	   -­‐2.14200154	  
1992.08	   -­‐1.32877304	   -­‐0.36871954	   -­‐1.3479077	   -­‐1.99950039	  
1992.00	   -­‐1.34281348	   -­‐0.23760497	   -­‐1.36883957	   -­‐1.49833496	  
1991.92	   -­‐1.5274231	   -­‐0.10024402	   -­‐1.50657321	   -­‐1.37299949	  
1991.83	   -­‐1.66275643	   -­‐0.18764345	   -­‐1.43171735	   -­‐1.6579988	  
1991.75	   -­‐1.77396654	   -­‐0.15369073	   -­‐1.49636361	   -­‐2.06699916	  
1991.67	   -­‐1.861	   -­‐0.270216	   -­‐1.66231586	   -­‐2.37199915	  
1991.58	   -­‐1.86718898	   -­‐0.2742144	   -­‐1.9604273	   -­‐2.17116722	  
1991.50	   -­‐1.92534778	   -­‐0.2494464	   -­‐1.73955629	   -­‐2.42099899	  
1991.42	   -­‐1.99229477	   -­‐0.2030144	   -­‐1.51868529	   -­‐2.66649953	  
1991.33	   -­‐1.97859749	   -­‐0.1843552	   -­‐1.29781429	   -­‐2.77799992	  
1991.25	   -­‐1.91191414	   -­‐0.17324	   -­‐1.07694329	   -­‐2.72550104	  
1991.17	   -­‐1.92660048	   -­‐0.16987746	   -­‐1.2873018	   -­‐2.35300104	  
1991.08	   -­‐1.79185426	   -­‐0.19656179	   -­‐0.99492794	   -­‐1.94099907	  
1991.00	   -­‐1.52882761	   0.02212731	   -­‐1.06915377	   -­‐1.16300529	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1990.92	   -­‐1.45183193	   0.15307242	   -­‐0.9304721	   -­‐1.45249919	  
1990.83	   -­‐1.51963557	   0.04045712	   -­‐0.86310336	   -­‐1.85700003	  
1990.75	   -­‐1.65740346	   -­‐0.16773159	   -­‐0.94567768	   -­‐1.88100215	  
1990.67	   -­‐1.83338084	   -­‐0.18978155	   -­‐0.96586649	   -­‐2.29599883	  
1990.58	   -­‐1.95033038	   -­‐0.13471865	   -­‐1.25061321	   -­‐2.50899992	  
1990.50	   -­‐2.17129197	   -­‐0.04617778	   -­‐1.01965204	   -­‐2.43957119	  
1990.42	   -­‐2.29501761	   0.04344168	   -­‐0.86530822	   -­‐2.65228495	  
1990.33	   -­‐2.05881072	   0.07192947	   -­‐0.50927015	   -­‐2.68257178	  
1990.25	   -­‐1.95752044	   0.06719001	   -­‐0.4734826	   -­‐2.52828609	  
1990.17	   -­‐2.00234802	   -­‐0.0031905	   -­‐0.54713847	   -­‐2.26285816	  
1990.08	   -­‐1.99188293	   -­‐0.20871206	   -­‐0.68023681	   -­‐1.90414619	  
1990.00	   -­‐1.96198106	   -­‐0.41741136	   -­‐0.87250421	   -­‐1.5390025	  
1989.92	   -­‐1.69607198	   -­‐1.15234455	   -­‐1.1577459	   -­‐1.42300033	  
1989.83	   -­‐1.59090699	   -­‐0.91372273	   -­‐1.16244677	   -­‐1.60000051	  
1989.75	   -­‐1.68329471	   -­‐0.39103091	   -­‐1.55248996	   -­‐2.04699693	  
1989.67	   -­‐1.97755498	   -­‐0.15801153	   -­‐1.37940663	   -­‐2.06199996	  
1989.58	   -­‐1.91653804	   -­‐0.06821695	   -­‐1.36457612	   -­‐2.13400011	  
1989.50	   -­‐1.87520423	   -­‐0.05238712	   -­‐1.27747323	   -­‐2.23299932	  
1989.42	   -­‐1.88706864	   -­‐0.23282339	   -­‐1.21660097	   -­‐2.14100026	  
1989.33	   -­‐1.83607102	   -­‐0.31582441	   -­‐1.42140322	   -­‐2.13599991	  
1989.25	   -­‐1.72222922	   -­‐0.30255288	   -­‐1.2878113	   -­‐2.05750054	  
1989.17	   -­‐1.69459352	   -­‐0.2746	   -­‐1.12244561	   -­‐1.94800032	  
1989.08	   -­‐1.69883081	   -­‐0.24128	   -­‐1.05182415	   -­‐1.52714311	  
1989.00	   -­‐1.74652341	   -­‐0.23519319	   -­‐0.96451981	   -­‐1.65414325	  
1988.92	   -­‐1.79602331	   0.142686	   -­‐0.78297826	   -­‐1.8010004	  
1988.83	   -­‐1.70295302	   0.1261006	   -­‐0.6006788	   -­‐1.9621431	  
1988.75	   -­‐1.60395263	   0.26346007	   -­‐0.84464621	   -­‐2.24899854	  
1988.67	   -­‐1.6686452	   0.1680282	   -­‐0.94265916	   -­‐2.56042885	  
1988.58	   -­‐1.74014505	   0.09038039	   -­‐0.91973007	   -­‐2.32900012	  
1988.50	   -­‐1.71035767	   0.05704	   -­‐0.95456049	   -­‐2.43700012	  
1988.42	   -­‐1.67635774	   -­‐0.0056176	   -­‐0.93391986	   -­‐2.52700008	  
1988.33	   -­‐1.86557395	   -­‐0.102912	   -­‐0.63827706	   -­‐2.59899996	  
1988.25	   -­‐2.06407474	   -­‐0.2174432	   -­‐0.5127184	   -­‐2.56166663	  
1988.17	   -­‐2.02351634	   -­‐0.357724	   -­‐1.11568378	   -­‐2.43899978	  
1988.08	   -­‐1.97301644	   -­‐0.527656	   -­‐0.92403787	   -­‐2.23099943	  
1988.00	   -­‐1.60393313	   -­‐0.161624	   -­‐1.34483958	   -­‐1.69099943	  
1987.92	   -­‐1.44519395	   -­‐0.272912	   -­‐1.04099737	   -­‐1.33733316	  
1987.83	   -­‐1.54886061	   -­‐0.3592304	   -­‐1.3591591	   -­‐1.17000022	  
1987.75	   -­‐1.62596533	   -­‐0.3980208	   -­‐1.29961947	   -­‐1.38000022	  
1987.67	   -­‐1.73815751	   -­‐0.50616	   -­‐1.64760314	   -­‐1.65933369	  
1987.58	   -­‐1.89282417	   -­‐0.3638496	   -­‐2.00122382	   -­‐2.00800021	  
1987.50	   -­‐1.95900426	   -­‐0.351138	   -­‐1.91699903	   -­‐2.20866687	  
1987.42	   -­‐2.02150413	   -­‐0.3490464	   -­‐1.61016322	   -­‐2.4075002	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1987.33	   -­‐1.96495571	   -­‐0.3480468	   -­‐1.40733268	   -­‐2.60449975	  
1987.25	   -­‐1.90345546	   -­‐0.4394688	   -­‐1.30439853	   -­‐2.36416642	  
1987.17	   -­‐1.74738849	   -­‐0.4280608	   -­‐1.16599977	   -­‐2.21133327	  
1987.08	   -­‐1.58738881	   -­‐0.286784	   -­‐1.14099977	   -­‐2.14599973	  
1987.00	   -­‐1.77173387	   -­‐0.12013056	   -­‐1.31664132	   -­‐1.88100026	  
1986.92	   -­‐1.78667933	   -­‐0.23946032	   -­‐1.50064094	   -­‐1.61600079	  
1986.83	   -­‐1.58601268	   -­‐0.2231808	   -­‐1.63760119	   -­‐1.88350027	  
1986.75	   -­‐1.71945027	   -­‐0.25146252	   -­‐1.77260173	   -­‐2.15100109	  
1986.67	   -­‐1.83764585	   -­‐0.18270027	   -­‐1.81160039	   -­‐2.36900065	  
1986.58	   -­‐1.92164585	   -­‐0.25876638	   -­‐1.84660031	   -­‐2.587	  
1986.50	   -­‐1.94431843	   -­‐0.22672976	   -­‐1.26575073	   -­‐2.5852	  
1986.42	   -­‐1.98981155	   0.00139317	   -­‐0.60048989	   -­‐2.64439989	  
1986.33	   -­‐2.08920227	   0.04084878	   -­‐0.26553673	   -­‐2.82559974	  
1986.25	   -­‐1.95264077	   -­‐0.0996	   -­‐0.39258907	   -­‐2.69020066	  
1986.17	   -­‐1.7095372	   0.028528	   -­‐0.80346742	   -­‐2.39650089	  
1986.08	   -­‐1.57320388	   -­‐0.024784	   -­‐0.89013408	   -­‐1.79883515	  
1986.00	   -­‐1.50599942	   0.009407	   -­‐0.97680075	   -­‐1.55399967	  
1985.92	   -­‐1.50192679	   0.028739	   -­‐1.05886642	   -­‐1.66199967	  
1985.83	   -­‐1.59992679	   0.0063125	   -­‐1.03053309	   -­‐2.04333217	  
1985.75	   -­‐1.64067945	   -­‐0.044904	   -­‐1.00219976	   -­‐2.28599968	  
1985.67	   -­‐1.63195865	   -­‐0.0934757	   -­‐0.97882002	   -­‐2.38999968	  
1985.58	   -­‐1.60596995	   -­‐0.1520118	   -­‐1.07430024	   -­‐2.40085713	  
1985.50	   -­‐1.57998126	   -­‐0.20110158	   -­‐1.12599944	   -­‐2.4117143	  
1985.42	   -­‐1.55399256	   -­‐0.20124411	   -­‐1.05933278	   -­‐2.42257147	  
1985.33	   -­‐1.55894033	   -­‐0.16850841	   -­‐0.8644154	   -­‐2.40599981	  
1985.25	   -­‐1.59481603	   -­‐0.14979193	   -­‐0.54125157	   -­‐2.36199986	  
1985.17	   -­‐1.63069174	   -­‐0.18245691	   -­‐0.38718569	   -­‐2.31799991	  
1985.08	   -­‐1.66656744	   -­‐0.19431661	   -­‐0.29566027	   -­‐2.27399964	  
1985.00	   -­‐1.65327894	   0.02437588	   -­‐0.29584002	   -­‐1.87666631	  
1984.92	   -­‐1.58979174	   0.05607762	   -­‐0.29984002	   -­‐1.63016658	  
1984.83	   -­‐1.46979175	   -­‐0.21237142	   -­‐0.50832171	   -­‐1.53450044	  
1984.75	   -­‐1.69797668	   -­‐1.43605498	   -­‐0.72532257	   -­‐2.02750044	  
1984.67	   -­‐1.77501861	   -­‐2.52440674	   -­‐0.78584054	   -­‐2.26399998	  
1984.58	   -­‐1.65768528	   -­‐2.71121501	   -­‐0.83984043	   -­‐2.24399994	  
1984.50	   -­‐1.8110913	   -­‐1.203376	   -­‐0.9764011	   -­‐2.17299994	  
1984.42	   -­‐1.91901617	   -­‐0.48008	   -­‐0.98637221	   -­‐2.10199994	  
1984.33	   -­‐1.9603495	   -­‐0.225344	   -­‐0.84370555	   -­‐2.03099999	  
1984.25	   -­‐1.88647461	   -­‐0.160946	   -­‐0.87704032	   -­‐2.02166666	  
1984.17	   -­‐1.77253603	   -­‐0.19348	   -­‐0.92874717	   -­‐2.01233333	  
1984.08	   -­‐1.61720271	   -­‐0.153496	   -­‐0.99341383	   -­‐2.00299988	  
1984.00	   -­‐1.30313808	   0.033316	   -­‐0.93311963	   -­‐1.86550016	  
1983.92	   -­‐1.21495928	   0.047239	   -­‐0.86761976	   -­‐1.72800043	  
1983.83	   -­‐1.39962594	   0.0505435	   -­‐1.01956119	   -­‐1.51449982	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1983.75	   -­‐1.64445688	   0.08092	   -­‐1.18056183	   -­‐1.30100098	  
1983.67	   -­‐1.8160323	   0.063621	   -­‐1.37276185	   -­‐1.50300057	  
1983.58	   -­‐1.89869897	   -­‐0.005518	   -­‐1.56626146	   -­‐1.70500019	  
1983.50	   -­‐1.84311582	   -­‐0.179822	   -­‐1.52279961	   -­‐1.92933352	  
1983.42	   -­‐1.78178249	   -­‐0.276348	   -­‐1.22816394	   -­‐2.17233355	  
1983.33	   -­‐1.72044916	   -­‐0.27674	   -­‐0.96326534	   -­‐2.43399986	  
1983.25	   -­‐1.7080793	   -­‐0.249008	   -­‐0.69639695	   -­‐2.26599986	  
1983.17	   -­‐1.69774596	   -­‐0.2665085	   -­‐0.4510048	   -­‐2.05199979	  
1983.08	   -­‐1.68741263	   -­‐0.202784	   -­‐1.11350477	   -­‐1.79199996	  
1983.00	   -­‐1.75022398	   -­‐0.15794439	   -­‐1.12868284	   -­‐1.738	  
1982.92	   -­‐1.68193509	   -­‐0.11018537	   -­‐1.11689422	   -­‐1.72959993	  
1982.83	   -­‐1.54494064	   -­‐0.08208293	   -­‐1.06790996	   -­‐1.81239987	  
1982.75	   -­‐1.52124216	   -­‐0.07801951	   -­‐0.9817311	   -­‐1.96639955	  
1982.67	   -­‐1.84868792	   -­‐0.07533993	   -­‐0.90852903	   -­‐2.15599939	  
1982.58	   -­‐2.01560334	   -­‐0.19935765	   -­‐1.1467131	   -­‐2.29271416	  
1982.50	   -­‐2.17847982	   -­‐0.32337537	   -­‐1.18447605	   -­‐2.42942876	  
1982.42	   -­‐2.21106688	   -­‐0.38909745	   -­‐0.95872979	   -­‐2.47471429	  
1982.33	   -­‐2.24402834	   -­‐0.33632022	   -­‐0.81446182	   -­‐2.47428572	  
1982.25	   -­‐2.29527212	   -­‐0.28354299	   -­‐0.66731193	   -­‐2.45657163	  
1982.17	   -­‐2.34462261	   -­‐0.24903201	   -­‐0.4465408	   -­‐2.40428579	  
1982.08	   -­‐2.20780669	   -­‐0.22441496	   -­‐0.57098741	   -­‐2.35199999	  
1982.00	   -­‐2.07099047	   -­‐0.19979791	   -­‐0.91800054	   -­‐2.34066666	  
1981.92	   -­‐1.85128836	   -­‐0.24296364	   -­‐0.99906114	   -­‐1.9414994	  
1981.83	   -­‐1.57053884	   -­‐0.01939	   -­‐1.20788056	   -­‐1.15450009	  
1981.75	   -­‐1.69952696	   0.14963636	   -­‐1.22699721	   -­‐1.27283342	  
1981.67	   -­‐1.757	   -­‐0.095078	   -­‐0.84043683	   -­‐1.52033362	  
1981.58	   -­‐1.757	   -­‐0.10807277	   -­‐1.37627014	   -­‐1.89699985	  
1981.50	   -­‐1.75411964	   -­‐0.12138191	   -­‐1.13019745	   -­‐1.69940049	  
1981.42	   -­‐1.74953423	   -­‐0.1948528	   -­‐0.78266461	   -­‐2.14080101	  
1981.33	   -­‐1.76286756	   -­‐0.26802312	   -­‐0.65506742	   -­‐2.45679993	  
1981.25	   -­‐1.74919754	   -­‐0.27327101	   -­‐0.83000224	   -­‐2.30220004	  
1981.17	   -­‐1.7105479	   -­‐0.27839729	   -­‐1.16923152	   -­‐1.75100181	  
1981.08	   -­‐1.62438971	   -­‐0.24987763	   -­‐1.15002248	   -­‐1.4805717	  
1981.00	   -­‐1.54572385	   -­‐0.21248	   -­‐1.14393239	   -­‐1.21014251	  
1980.92	   -­‐1.45878754	   -­‐0.14584	   -­‐1.17331092	   -­‐1.27771432	  
1980.83	   -­‐1.32319433	   -­‐0.08494237	   -­‐1.23715314	   -­‐1.51428507	  
1980.75	   -­‐1.42729082	   -­‐0.03072678	   -­‐1.26944062	   -­‐1.7162852	  
1980.67	   -­‐1.59324825	   -­‐0.01009492	   -­‐0.99726895	   -­‐1.84914265	  
1980.58	   -­‐1.75744316	   -­‐0.00444746	   -­‐0.90371726	   -­‐1.98200023	  
1980.50	   -­‐1.83580987	   -­‐0.04216293	   -­‐1.19292864	   -­‐2.31019996	  
1980.42	   -­‐1.74856743	   -­‐0.08360976	   -­‐1.49597741	   -­‐2.54799995	  
1980.33	   -­‐1.87990534	   -­‐0.29637902	   -­‐1.79902617	   -­‐2.6049999	  
1980.25	   -­‐2.0988583	   -­‐0.71044098	   -­‐2.10207494	   -­‐2.46200061	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1980.17	   -­‐1.8018895	   -­‐1.12450293	   -­‐2.29739356	   -­‐2.21900081	  
1980.08	   -­‐1.49962962	   -­‐0.61903204	   -­‐0.44150775	   -­‐1.80300043	  
1980.00	   -­‐1.46356758	   -­‐0.11245595	   -­‐0.35269543	   -­‐1.46528559	  
1979.92	   -­‐1.56405715	   0.1055816	   -­‐0.85573386	   -­‐1.36242821	  
1979.83	   -­‐1.57394416	   0.15979737	   -­‐0.7723055	   -­‐1.39900042	  
1979.75	   -­‐1.82380041	   0.18187571	   -­‐0.90641577	   -­‐1.57499961	  
1979.67	   -­‐2.06680504	   0.12003616	   -­‐1.02188182	   -­‐2.01392771	  
1979.58	   -­‐2.19392368	   0.0581966	   -­‐1.12103444	   -­‐2.54050017	  
1979.50	   -­‐2.27627362	   -­‐0.01213415	   -­‐1.074073	   -­‐2.79790058	  
1979.42	   -­‐2.25941927	   -­‐0.0832439	   -­‐1.13361065	   -­‐3.05530099	  
1979.33	   -­‐2.05858669	   -­‐0.13031951	   -­‐1.43239259	   -­‐3.04819918	  
1979.25	   -­‐1.83693489	   -­‐0.14860488	   -­‐1.33187583	   -­‐2.77660005	  
1979.17	   -­‐1.94754934	   -­‐0.16689024	   -­‐1.05313308	   -­‐2.50500092	  
1979.08	   -­‐1.78081882	   -­‐0.08006017	   -­‐1.00646642	   -­‐1.94500189	  
1979.00	   -­‐1.49072267	   0.00740465	   -­‐0.81734887	   -­‐1.59166716	  
1978.92	   -­‐1.536848	   0.0318272	   -­‐0.9893687	   -­‐1.4450005	  
1978.83	   -­‐1.653	   0.0558177	   -­‐1.23916703	   -­‐1.72699904	  
1978.75	   -­‐1.66229439	   -­‐0.06204824	   -­‐1.40760245	   -­‐2.09366514	  
1978.67	   -­‐1.88786911	   -­‐0.1810004	   -­‐1.85410583	   -­‐2.54499847	  
1978.58	   -­‐1.95947916	   -­‐0.22148	   -­‐1.55678946	   -­‐2.5675714	  
1978.50	   -­‐2.0310892	   -­‐0.26129458	   -­‐1.31808373	   -­‐2.59014288	  
1978.42	   -­‐2.00385969	   -­‐0.30110915	   -­‐1.10793668	   -­‐2.61271436	  
1978.33	   -­‐1.93013063	   -­‐0.28047881	   -­‐0.87206099	   -­‐2.53085639	  
1978.25	   -­‐1.82466603	   -­‐0.18602508	   -­‐1.01708594	   -­‐2.34457089	  
1978.17	   -­‐1.65178497	   -­‐0.09157136	   -­‐1.17982499	   -­‐2.15828539	  
1978.08	   -­‐1.47890391	   0.00288237	   -­‐1.20595493	   -­‐1.97199987	  
1978.00	   -­‐1.17461386	   -­‐0.04813683	   -­‐1.38417161	   -­‐1.74599951	  
1977.92	   -­‐1.17469043	   -­‐0.11376098	   -­‐1.35209703	   -­‐1.51999915	  
1977.83	   -­‐1.26940327	   -­‐0.11670293	   -­‐1.39030983	   -­‐1.45380028	  
1977.75	   -­‐1.37450003	   -­‐0.04234244	   -­‐1.5650982	   -­‐1.54739998	  
1977.67	   -­‐1.555429	   0.03201805	   -­‐1.69793344	   -­‐1.64099968	  
1977.58	   -­‐1.59109566	   -­‐0.06564	   -­‐1.72126677	   -­‐2.00033209	  
1977.50	   -­‐1.62676233	   -­‐0.122832	   -­‐1.5415584	   -­‐2.40399845	  
1977.42	   -­‐1.65632573	   -­‐0.1348272	   -­‐1.19819946	   -­‐2.85199845	  
1977.33	   -­‐1.53965906	   -­‐0.2092184	   -­‐1.07819947	   -­‐2.6220008	  
1977.25	   -­‐1.4229924	   -­‐0.2017824	   -­‐0.90923907	   -­‐2.23700187	  
1977.17	   -­‐1.30819036	   -­‐0.1064872	   -­‐0.71047496	   -­‐1.69700187	  
1977.08	   -­‐1.23806336	   -­‐0.02828136	   -­‐0.79733936	   -­‐1.52771449	  
1977.00	   -­‐1.16793636	   0.00995051	   -­‐0.77094875	   -­‐1.35842839	  
1976.92	   -­‐1.13210045	   -­‐0.09791593	   -­‐0.71186473	   -­‐1.52285713	  
1976.83	   -­‐1.11239699	   -­‐0.16225288	   -­‐0.78813591	   -­‐1.85414189	  
1976.75	   -­‐1.13493988	   -­‐0.17185356	   -­‐1.08869641	   -­‐2.17742732	  
1976.67	   -­‐1.24722782	   -­‐0.20271525	   -­‐1.38018153	   -­‐2.48471374	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1976.58	   -­‐1.35951576	   -­‐0.24394169	   -­‐1.55885384	   -­‐2.79199998	  
1976.50	   -­‐1.45072585	   -­‐0.3354164	   -­‐1.4008793	   -­‐2.75833332	  
1976.42	   -­‐1.54105918	   -­‐0.4323776	   -­‐1.08719808	   -­‐2.72466665	  
1976.33	   -­‐1.63139251	   -­‐0.5293388	   -­‐0.6071981	   -­‐2.69099992	  
1976.25	   -­‐1.72172584	   -­‐0.5669	   -­‐0.55919988	   -­‐2.53316659	  
1976.17	   -­‐1.81205917	   -­‐0.5978876	   -­‐0.5859337	   -­‐2.37533326	  
1976.08	   -­‐1.9023925	   -­‐0.6288752	   -­‐0.67926703	   -­‐2.21750001	  
1976.00	   -­‐1.34276215	   -­‐0.43875723	   -­‐0.6565999	   -­‐2.23583334	  
1975.92	   -­‐0.968952	   -­‐0.11468947	   -­‐0.90333459	   -­‐1.96699974	  
1975.83	   -­‐0.84495201	   0.06811893	   -­‐0.99073294	   -­‐1.41099997	  
1975.75	   -­‐0.98656983	   -­‐0.23275167	   -­‐0.97940058	   -­‐1.35566664	  
1975.67	   -­‐1.12512785	   -­‐0.30399068	   -­‐1.13086712	   -­‐1.42066675	  
1975.58	   -­‐1.24712785	   -­‐0.28288961	   -­‐1.25503378	   -­‐1.60600019	  
1975.50	   -­‐1.68910244	   -­‐0.47677073	   -­‐1.34109864	   -­‐2.02428686	  
1975.42	   -­‐1.64580651	   -­‐0.44441463	   -­‐0.98397374	   -­‐2.44257353	  
1975.33	   -­‐1.39417743	   -­‐0.3748322	   -­‐0.55270692	   -­‐2.45085638	  
1975.25	   -­‐1.23010638	   -­‐0.39206488	   -­‐0.53819546	   -­‐2.25414266	  
1975.17	   -­‐1.35664814	   -­‐0.29982537	   -­‐0.82949267	   -­‐2.08614287	  
1975.08	   -­‐1.22306586	   -­‐0.37773045	   -­‐0.86680615	   -­‐1.97557119	  
1975.00	   -­‐1.08948358	   -­‐0.46003582	   -­‐0.90411964	   -­‐1.86499938	  
1974.92	   -­‐1.04685871	   -­‐0.32637015	   -­‐0.95311984	   -­‐1.72574966	  
1974.83	   -­‐1.1658882	   -­‐0.18463582	   -­‐1.02289574	   -­‐1.58649992	  
1974.75	   -­‐1.28491769	   -­‐0.14861015	   -­‐1.09267165	   -­‐1.4052492	  
1974.67	   -­‐1.4042013	   -­‐0.11777672	   -­‐1.15914927	   -­‐1.22400267	  
1974.58	   -­‐1.52360446	   -­‐0.16005373	   -­‐1.22407473	   -­‐1.54100203	  
1974.50	   -­‐1.64298572	   -­‐0.20680119	   -­‐1.28899927	   -­‐1.85800013	  
1974.42	   -­‐1.41917621	   -­‐0.33471429	   -­‐1.05090404	   -­‐1.88740011	  
1974.33	   -­‐1.27871662	   -­‐0.43037214	   -­‐1.14446061	   -­‐1.91680008	  
1974.25	   -­‐1.31532376	   -­‐0.41192714	   -­‐0.65009374	   -­‐1.94620006	  
1974.17	   -­‐1.2852576	   -­‐0.44233929	   -­‐1.28092256	   -­‐1.97560003	  
1974.08	   -­‐1.21769808	   -­‐0.50957429	   -­‐0.98029269	   -­‐2.00499996	  
1974.00	   -­‐1.13627495	   -­‐0.2920315	   -­‐0.76795941	   -­‐1.88966662	  
1973.92	   -­‐1.05427511	   -­‐0.38932036	   -­‐0.76824068	   -­‐1.77433329	  
1973.83	   -­‐1.19884975	   -­‐0.07007337	   -­‐1.01224067	   -­‐1.65899996	  
1973.75	   -­‐1.35285036	   -­‐0.06529615	   -­‐1.17048042	   -­‐1.5553333	  
1973.67	   -­‐1.45356645	   -­‐0.13923256	   -­‐1.30858699	   -­‐1.45166663	  
1973.58	   -­‐1.55206625	   -­‐0.42037026	   -­‐1.42725365	   -­‐1.34800014	  
1973.50	   -­‐1.64790828	   -­‐0.30990366	   -­‐1.62634199	   -­‐1.74900261	  
1973.42	   -­‐1.713	   -­‐0.14635122	   -­‐1.6525121	   -­‐2.34799782	  
1973.33	   -­‐1.713	   -­‐0.06470854	   -­‐1.50210503	   -­‐2.66649991	  
1973.25	   -­‐1.65038421	   -­‐0.09335561	   -­‐1.29343886	   -­‐2.39600207	  
1973.17	   -­‐1.54978866	   -­‐0.12200268	   -­‐1.22798286	   -­‐1.81500213	  
1973.08	   -­‐1.24498641	   -­‐0.11645899	   -­‐1.15255887	   -­‐1.41233481	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1973.00	   -­‐1.04668362	   -­‐0.10968206	   -­‐1.13471186	   -­‐1.34199904	  
1972.92	   -­‐1.13623163	   -­‐0.0678425	   -­‐0.96372866	   -­‐1.60399904	  
1972.83	   -­‐1.29033581	   -­‐0.0030377	   -­‐1.00652675	   -­‐1.98133195	  
1972.75	   -­‐1.50897987	   0.05321367	   -­‐1.26635636	   -­‐2.29433242	  
1972.67	   -­‐1.61254621	   0.08286277	   -­‐1.40796561	   -­‐2.54299908	  
1972.58	   -­‐1.67356316	   0.11251187	   -­‐1.7791533	   -­‐2.73099931	  
1972.50	   -­‐1.50289776	   -­‐0.44103572	   -­‐1.99654504	   -­‐2.75433386	  
1972.42	   -­‐1.40017811	   -­‐0.53172439	   -­‐1.75683772	   -­‐2.61300052	  
1972.33	   -­‐1.3333281	   -­‐0.48929864	   -­‐1.48047424	   -­‐2.40100078	  
1972.25	   -­‐1.24999649	   -­‐0.04753991	   -­‐0.95199979	   -­‐2.22900049	  
1972.17	   -­‐1.19402626	   -­‐0.04959587	   -­‐0.84876597	   -­‐2.09700049	  
1972.08	   -­‐1.13805603	   -­‐0.08391055	   -­‐0.74553214	   -­‐2.10628565	  
1972.00	   -­‐1.12089981	   -­‐0.14272194	   -­‐0.64229831	   -­‐1.95100114	  
1971.92	   -­‐1.18619812	   -­‐0.27923407	   -­‐0.53906449	   -­‐1.73871429	  
1971.83	   -­‐1.25149643	   -­‐0.4157462	   -­‐0.53456218	   -­‐1.73728572	  
1971.75	   -­‐1.30867477	   -­‐0.49183513	   -­‐0.53207462	   -­‐1.78614291	  
1971.67	   -­‐1.36128679	   -­‐0.52018204	   -­‐0.52958706	   -­‐1.786714	  
1971.58	   -­‐1.4138988	   -­‐0.54852895	   -­‐0.5270995	   -­‐1.6960001	  
1971.50	   -­‐1.5588382	   -­‐0.56537195	   -­‐0.59314645	   -­‐2.06800184	  
1971.42	   -­‐1.73825855	   -­‐0.46583415	   -­‐0.66204889	   -­‐2.50099838	  
1971.33	   -­‐1.98277192	   -­‐0.67844573	   -­‐0.73095133	   -­‐2.52999986	  
1971.25	   -­‐1.86900616	   -­‐0.38712195	   -­‐0.79985376	   -­‐1.96900435	  
1971.17	   -­‐1.59569133	   -­‐0.26482805	   -­‐0.87865584	   -­‐1.97499998	  
1971.08	   -­‐1.53806421	   -­‐0.42270835	   -­‐1.19504	   -­‐1.45599996	  
1971.00	   -­‐1.45343089	   -­‐0.24694543	   -­‐1.2805084	   -­‐1.30500117	  
1970.92	   -­‐1.29580377	   -­‐0.25186469	   -­‐1.24534468	   -­‐0.7210022	  
1970.83	   -­‐1.23790655	   -­‐0.28805905	   -­‐1.28065541	   -­‐0.90400016	  
1970.75	   -­‐1.27971446	   -­‐0.16714195	   -­‐1.20857614	   -­‐1.60599454	  
1970.67	   -­‐1.3998906	   -­‐0.25953288	   -­‐1.13059882	   -­‐1.36000093	  
1970.58	   -­‐1.54904313	   -­‐0.08163736	   -­‐1.08963837	   -­‐1.73700011	  
1970.50	   -­‐1.54779955	   -­‐0.0696142	   -­‐1.16160009	   -­‐2.25699595	  
1970.42	   -­‐1.54029957	   -­‐0.081776	   -­‐1.23826675	   -­‐2.4629986	  
1970.33	   -­‐1.62112521	   -­‐0.0939378	   -­‐1.35016682	   -­‐2.66899881	  
1970.25	   -­‐1.70562554	   -­‐0.1060996	   -­‐1.48975015	   -­‐2.87499901	  
1970.17	   -­‐1.60051279	   -­‐0.1182614	   -­‐1.64433357	   -­‐3.08099922	  
1970.08	   -­‐1.48751302	   -­‐0.1304232	   -­‐1.87766689	   -­‐2.74299992	  
1970.00	   -­‐1.35659188	   0.128275	   -­‐1.010750875	   -­‐2.32100076	  
1969.92	   -­‐1.22492522	   -­‐0.117286	   -­‐0.78147437	   -­‐1.89900161	  
1969.83	   -­‐1.09325856	   -­‐0.353246	   -­‐0.836587445	   -­‐1.84274999	  
1969.75	   -­‐0.97759292	   -­‐0.306752	   -­‐1.166210385	   -­‐1.7865009	  
1969.67	   -­‐0.86259293	   -­‐0.34628	   -­‐1.301195725	   -­‐2.00175047	  
1969.58	   -­‐0.74759293	   -­‐0.3796	   -­‐1.309904195	   -­‐2.21700004	  
1969.50	   -­‐1.31630496	   -­‐0.45700519	   -­‐0.93242209	   -­‐2.46849954	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1969.42	   -­‐1.6517057	   -­‐0.49179941	   -­‐0.70728436	   -­‐2.71999903	  
1969.33	   -­‐1.73115772	   -­‐0.3589251	   -­‐0.444689045	   -­‐2.705	  
1969.25	   -­‐1.60142278	   -­‐0.34297432	   -­‐0.43175877	   -­‐2.68999939	  
1969.17	   -­‐1.34676235	   -­‐0.40941098	   -­‐0.48220837	   -­‐2.54399969	  
1969.08	   -­‐1.34083016	   0.07582712	   -­‐0.487504965	   -­‐2.39799992	  
1969.00	   -­‐1.33489796	   0.08130847	   -­‐0.49280157	   -­‐1.87800097	  
1968.92	   -­‐1.36440952	   -­‐0.33946441	   -­‐0.509340305	   -­‐1.35800201	  
1968.83	   -­‐1.41059612	   -­‐0.53853729	   -­‐0.531162405	   -­‐1.46100001	  
1968.75	   -­‐1.44566175	   -­‐0.56139831	   -­‐0.590205885	   -­‐1.56400155	  
1968.67	   -­‐1.45710241	   -­‐0.5697911	   -­‐0.72834124	   -­‐1.9405008	  
1968.58	   -­‐1.46854307	   -­‐0.73886186	   -­‐0.86647659	   -­‐2.317	  
1968.50	   -­‐1.64517083	   -­‐0.513226	   -­‐1.00752347	   -­‐2.31925	  
1968.42	   -­‐1.82867045	   -­‐0.505976	   -­‐1.148689905	   -­‐2.32149999	  
1968.33	   -­‐1.91064472	   -­‐0.36725	   -­‐1.184493375	   -­‐2.57575003	  
1968.25	   -­‐1.98839503	   -­‐0.158492	   -­‐1.198710095	   -­‐2.8299993	  
1968.17	   -­‐1.80116754	   -­‐0.594032	   -­‐0.99680244	   -­‐2.65949964	  
1968.08	   -­‐1.60291795	   -­‐0.120888	   -­‐0.78592787	   -­‐2.48899998	  
1968.00	   -­‐1.44187063	   -­‐0.31914227	   -­‐0.64380482	   -­‐2.31299998	  
1967.92	   -­‐1.28237095	   -­‐0.62601886	   -­‐0.61105868	   -­‐1.92833328	  
1967.83	   -­‐1.22127655	   -­‐0.60990254	   -­‐0.36772535	   -­‐1.33500003	  
1967.75	   -­‐1.16427633	   -­‐0.54117976	   -­‐0.5103252	   -­‐1.67566669	  
1967.67	   -­‐1.30120908	   -­‐0.52484428	   -­‐0.6653116	   -­‐2.20033339	  
1967.58	   -­‐1.44620878	   -­‐0.5170974	   -­‐0.81597826	   -­‐2.909	  
1967.50	   -­‐1.5833896	   -­‐0.601228	   -­‐0.95064412	   -­‐2.86350009	  
1967.42	   -­‐1.95018109	   -­‐0.5691632	   -­‐1.08464384	   -­‐2.81800018	  
1967.33	   -­‐1.78429221	   -­‐0.3012704	   -­‐0.94119498	   -­‐2.71299999	  
1967.25	   -­‐1.61840333	   -­‐0.0864992	   -­‐0.78619436	   -­‐2.60799886	  
1967.17	   -­‐1.45251444	   -­‐0.009836	   -­‐0.65663556	   -­‐2.32699942	  
1967.08	   -­‐1.28662556	   -­‐0.16644	   -­‐0.52813582	   -­‐2.04599999	  
1967.00	   -­‐1.19007436	   -­‐0.2734192	   -­‐0.66940494	   -­‐1.78183332	  
1966.92	   -­‐1.0964077	   -­‐0.3526288	   -­‐0.948577	   -­‐1.56999999	  
1966.83	   -­‐1.00274103	   -­‐0.3966112	   -­‐0.94152482	   -­‐1.62875001	  
1966.75	   -­‐0.97323839	   -­‐0.4864464	   -­‐0.91011229	   -­‐1.85633334	  
1966.67	   -­‐0.94640506	   -­‐0.500058	   -­‐1.21799758	   -­‐2.07250001	  
1966.58	   -­‐0.91957172	   -­‐0.3604472	   -­‐1.14299758	   -­‐2.26000001	  
1966.50	   -­‐0.93372046	   -­‐0.26716585	   -­‐1.18507457	   -­‐2.47200034	  
1966.42	   -­‐0.93562582	   -­‐0.19398634	   -­‐1.02712873	   -­‐2.68400068	  
1966.33	   -­‐0.89862991	   -­‐0.09402341	   -­‐0.43383318	   -­‐2.64879932	  
1966.25	   -­‐0.8783972	   -­‐0.01354634	   -­‐0.27758706	   -­‐2.36640022	  
1966.17	   -­‐0.99046736	   -­‐0.30692488	   -­‐0.33492794	   -­‐2.08400113	  
1966.08	   -­‐1.00213403	   -­‐0.4964784	   -­‐0.58292793	   -­‐1.6005029	  
1966.00	   -­‐1.0138007	   -­‐0.574152	   -­‐0.57711291	   -­‐1.11700387	  
1965.92	   -­‐1.02528042	   -­‐0.514176	   -­‐0.37318064	   -­‐1.14999987	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1965.83	   -­‐1.03228042	   -­‐0.54224	   -­‐0.60251397	   -­‐1.183	  
1965.75	   -­‐1.03928042	   -­‐0.5917856	   -­‐0.72276087	   -­‐1.4819994	  
1965.67	   -­‐1.05085467	   -­‐0.6610912	   -­‐0.74875122	   -­‐1.7809988	  
1965.58	   -­‐1.1720409	   -­‐0.66836135	   -­‐0.74253653	   -­‐1.98585679	  
1965.50	   -­‐1.29322713	   -­‐0.6709027	   -­‐0.7015381	   -­‐2.1907144	  
1965.42	   -­‐1.31571896	   -­‐0.69029146	   -­‐0.56650985	   -­‐2.39557201	  
1965.33	   -­‐1.2917782	   -­‐0.72248208	   -­‐0.37243833	   -­‐2.41828517	  
1965.25	   -­‐1.26376888	   -­‐0.79505981	   -­‐0.11933099	   -­‐2.25885678	  
1965.17	   -­‐1.22711641	   -­‐1.02208722	   -­‐0.09678164	   -­‐2.0994284	  
1965.08	   -­‐1.19046393	   -­‐1.24911464	   -­‐0.1594935	   -­‐1.94000001	  
1965.00	   -­‐1.21460158	   -­‐0.95124	   -­‐0.30024453	   -­‐1.70400001	  
1964.92	   -­‐1.30199606	   -­‐0.958605	   -­‐0.37907341	   -­‐1.46800001	  
1964.83	   -­‐1.46066272	   -­‐0.8936205	   -­‐0.38140674	   -­‐1.23200001	  
1964.75	   -­‐1.515643	   -­‐0.5394	   -­‐0.34597884	   -­‐1.49933332	  
1964.67	   -­‐1.53134517	   -­‐0.431951	   -­‐0.48363739	   -­‐1.76666665	  
1964.58	   -­‐1.50601184	   -­‐0.70101	   -­‐0.82630404	   -­‐2.03399998	  
1964.50	   -­‐1.56356348	   -­‐0.565844	   -­‐0.66655436	   -­‐2.19433332	  
1964.42	   -­‐1.62456336	   -­‐0.4467616	   -­‐0.47730046	   -­‐2.35466665	  
1964.33	   -­‐1.67068267	   -­‐0.5014064	   -­‐0.27796713	   -­‐2.51499999	  
1964.25	   -­‐1.71618285	   -­‐0.6189504	   -­‐0.61113104	   -­‐2.42033334	  
1964.17	   -­‐1.65775618	   -­‐0.620552	   -­‐0.70271323	   -­‐2.32566668	  
1964.08	   -­‐1.5950063	   -­‐0.3766496	   -­‐0.48471324	   -­‐2.23100001	  
1964.00	   -­‐1.32448359	   -­‐0.42467273	   -­‐0.27453896	   -­‐1.75899816	  
1963.92	   -­‐1.12508183	   -­‐0.67150788	   -­‐0.2663972	   -­‐1.28700428	  
1963.83	   -­‐1.06146215	   -­‐0.87948364	   -­‐0.34769791	   -­‐1.82850319	  
1963.75	   -­‐1.19101314	   -­‐1.04260606	   -­‐0.37800066	   -­‐2.3699996	  
1963.67	   -­‐1.41515107	   -­‐0.95836897	   -­‐0.39955239	   -­‐2.26657079	  
1963.58	   -­‐1.58555968	   -­‐1.0226	   -­‐0.3372378	   -­‐2.24314432	  
1963.50	   -­‐1.69432822	   -­‐1.22519224	   -­‐0.27952201	   -­‐2.45971475	  
1963.42	   -­‐1.70510408	   -­‐0.92143448	   -­‐0.43469442	   -­‐2.65114303	  
1963.33	   -­‐1.59748074	   -­‐0.73921552	   -­‐0.41168204	   -­‐2.81742912	  
1963.25	   -­‐1.40839844	   -­‐0.63243017	   -­‐0.28451069	   -­‐2.17671389	  
1963.17	   -­‐1.15652053	   -­‐0.57893147	   -­‐0.0863785	   -­‐1.26700377	  
1963.08	   -­‐1.16951488	   -­‐0.60007458	   -­‐0.27070022	   -­‐1.40042832	  
1963.00	   -­‐1.18250923	   -­‐0.57017966	   -­‐0.45502193	   -­‐1.5338572	  
1962.92	   -­‐1.19550358	   -­‐0.49599153	   -­‐0.48057486	   -­‐1.66728608	  
1962.83	   -­‐1.19804474	   -­‐0.56729068	   -­‐0.43142215	   -­‐1.78628606	  
1962.75	   -­‐1.19013513	   -­‐0.67110169	   -­‐0.4177987	   -­‐1.89085737	  
1962.67	   -­‐1.18222553	   -­‐0.7457678	   -­‐0.479663	   -­‐1.99542867	  
1962.58	   -­‐1.17431592	   -­‐0.68505763	   -­‐0.5415273	   -­‐2.09999998	  
1962.50	   -­‐1.33732655	   -­‐0.72822683	   -­‐0.69522428	   -­‐2.37419973	  
1962.42	   -­‐1.43543598	   -­‐0.69731122	   -­‐0.8606798	   -­‐2.5936998	  
1962.33	   -­‐1.38055766	   -­‐0.69725561	   -­‐0.37243314	   -­‐2.70379972	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1962.25	   -­‐1.3986617	   -­‐0.82055122	   -­‐0.18580965	   -­‐2.60590068	  
1962.17	   -­‐1.44237137	   -­‐0.74740976	   -­‐0.33025609	   -­‐2.40400085	  
1962.08	   -­‐1.27689519	   -­‐0.58682857	   -­‐0.14373084	   -­‐2.07228635	  
1962.00	   -­‐1.19414657	   -­‐0.53472286	   -­‐0.16487955	   -­‐1.7405713	  
1961.92	   -­‐1.25843228	   -­‐0.47393714	   -­‐0.12693547	   -­‐1.72857131	  
1961.83	   -­‐1.38586621	   -­‐0.32282	   -­‐0.61700423	   -­‐1.87642803	  
1961.75	   -­‐1.54301298	   -­‐0.30616	   -­‐0.49299657	   -­‐1.9581431	  
1961.67	   -­‐1.76801331	   -­‐0.51662996	   -­‐0.3780712	   -­‐1.90757155	  
1961.58	   -­‐1.99301363	   -­‐0.71232316	   -­‐0.26314583	   -­‐1.85700001	  
1961.50	   -­‐2.117099	   -­‐0.85477915	   -­‐0.14822046	   -­‐2.30366657	  
1961.42	   -­‐2.02680077	   -­‐0.95399288	   -­‐0.03329509	   -­‐2.47300002	  
1961.33	   -­‐1.93650254	   -­‐0.68155787	   -­‐0.08853408	   -­‐2.36500002	  
1961.25	   -­‐1.83665099	   -­‐0.63365948	   -­‐0.14724055	   -­‐2.21233337	  
1961.17	   -­‐1.73142696	   -­‐0.75833198	   -­‐0.20594701	   -­‐1.95633342	  
1961.08	   -­‐1.62620293	   -­‐0.34282785	   -­‐0.26465348	   -­‐1.59700009	  
1961.00	   -­‐1.43798901	   -­‐0.51651364	   0.21980285	   -­‐1.60199999	  
1960.92	   -­‐1.32535973	   -­‐0.58649848	   -­‐0.19514439	   -­‐1.60699998	  
1960.83	   -­‐1.37635075	   -­‐0.37876136	   -­‐0.24557701	   -­‐1.89499993	  
1960.75	   -­‐1.68051286	   -­‐0.64769697	   -­‐0.65100054	   -­‐2.18299981	  
1960.67	   -­‐1.90529772	   -­‐0.73382345	   -­‐0.66931953	   -­‐2.13174991	  
1960.58	   -­‐2.13008258	   -­‐0.76219862	   -­‐0.68763853	   -­‐2.08050001	  
1960.50	   -­‐2.19174049	   -­‐0.73175103	   -­‐0.6699041	   -­‐2.38249895	  
1960.42	   -­‐2.17665434	   -­‐0.64591034	   -­‐0.63520594	   -­‐2.25819986	  
1960.33	   -­‐2.12804592	   -­‐0.47126759	   -­‐0.5762215	   -­‐2.125	  
1960.25	   -­‐2.01985609	   -­‐0.38312414	   -­‐0.47406616	   -­‐2.14139993	  
1960.17	   -­‐1.90545168	   -­‐0.34291034	   -­‐0.37756113	   -­‐2.20699972	  
1960.08	   -­‐1.64211835	   -­‐0.516472	   -­‐0.41656105	   -­‐1.84566822	  
1960.00	   -­‐1.48463617	   -­‐0.535805	   -­‐0.46166483	   -­‐1.5950006	  
1959.92	   -­‐1.42718352	   -­‐0.438612	   -­‐0.65316558	   -­‐1.4550006	  
1959.83	   -­‐1.60651685	   -­‐0.383917	   -­‐0.84642774	   -­‐1.6023327	  
1959.75	   -­‐1.74120548	   -­‐0.513032	   -­‐1.08192726	   -­‐1.80849886	  
1959.67	   -­‐1.83652739	   -­‐0.553016	   -­‐1.29772274	   -­‐2.07349886	  
1959.58	   -­‐1.89962262	   -­‐0.53914286	   -­‐1.04097672	   -­‐1.98139991	  
1959.50	   -­‐1.96271786	   -­‐0.39443524	   -­‐0.7842307	   -­‐2.21339968	  
1959.42	   -­‐1.9820623	   -­‐0.35625143	   -­‐0.72559087	   -­‐2.29800022	  
1959.33	   -­‐1.96103056	   -­‐0.53851286	   -­‐0.84979722	   -­‐2.25840003	  
1959.25	   -­‐1.93998605	   -­‐0.21046952	   -­‐0.97399187	   -­‐1.6749994	  
1959.17	   -­‐1.69309552	   -­‐0.23283209	   -­‐0.69040979	   -­‐1.51085701	  
1959.08	   -­‐1.50398941	   -­‐0.32699403	   -­‐0.54286749	   -­‐1.34671462	  
1959.00	   -­‐1.40448693	   -­‐0.46313358	   -­‐0.60630032	   -­‐1.31499995	  
1958.92	   -­‐1.44248686	   -­‐0.52475224	   -­‐0.75871649	   -­‐1.34950003	  
1958.83	   -­‐1.50642334	   -­‐0.54367761	   -­‐0.95184597	   -­‐1.39657153	  
1958.75	   -­‐1.51450792	   -­‐0.53373134	   -­‐1.22081362	   -­‐1.46878561	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1958.67	   -­‐1.56021562	   -­‐0.59069701	   -­‐1.29107731	   -­‐1.54099969	  
1958.58	   -­‐1.63453154	   -­‐0.73864776	   -­‐1.21023154	   -­‐1.79014234	  
1958.50	   -­‐1.74579901	   -­‐0.76351586	   -­‐1.10358232	   -­‐2.07742866	  
1958.42	   -­‐1.85860389	   -­‐0.7490368	   -­‐0.99585874	   -­‐2.47914386	  
1958.33	   -­‐1.90747883	   -­‐0.68046634	   -­‐0.88813517	   -­‐2.79457174	  
1958.25	   -­‐1.89243818	   -­‐0.58261308	   -­‐0.7804116	   -­‐3.02371355	  
1958.17	   -­‐1.87575687	   -­‐0.45918716	   -­‐0.68612646	   -­‐2.51914485	  
1958.08	   -­‐1.81975698	   -­‐0.32814993	   -­‐0.90351882	   -­‐1.77000029	  
1958.00	   -­‐1.76251547	   -­‐0.41484085	   -­‐0.86219649	   -­‐1.24380062	  
1957.92	   -­‐1.67551513	   -­‐0.18972811	   -­‐0.72179915	   -­‐1.06359898	  
1957.83	   -­‐1.58815427	   -­‐0.52031624	   -­‐0.71441695	   -­‐1.57539857	  
1957.75	   -­‐1.49215446	   -­‐0.72085065	   -­‐1.23120193	   -­‐2.30359699	  
1957.67	   -­‐1.40311167	   -­‐1.10166462	   -­‐1.3020467	   -­‐3.13999632	  
1957.58	   -­‐1.48079529	   -­‐0.77361535	   -­‐1.15331815	   -­‐3.25999975	  
1957.50	   -­‐1.63868944	   -­‐0.85918197	   -­‐1.00458959	   -­‐3.38000002	  
1957.42	   -­‐1.85364657	   -­‐1.02337751	   -­‐0.68902361	   -­‐3.50000029	  
1957.33	   -­‐2.10188102	   -­‐1.03154974	   -­‐0.29495449	   -­‐3.42885635	  
1957.25	   -­‐2.13364268	   -­‐0.91420785	   -­‐0.10321081	   -­‐3.16657094	  
1957.17	   -­‐2.08480301	   -­‐0.57790403	   -­‐0.34134599	   -­‐2.90428553	  
1957.08	   -­‐1.99652618	   -­‐0.43082382	   -­‐0.57948117	   -­‐2.64200011	  
1957.00	   -­‐1.8145897	   -­‐0.579999	   -­‐0.70996324	   -­‐2.12800125	  
1956.92	   -­‐1.50651414	   -­‐0.439818	   -­‐0.83596298	   -­‐1.61400228	  
1956.83	   -­‐1.45574338	   -­‐0.3225645	   -­‐0.97012368	   -­‐1.42300008	  
1956.75	   -­‐1.58040129	   -­‐0.568618	   -­‐1.10462421	   -­‐1.23200164	  
1956.67	   -­‐1.64401519	   -­‐0.78252	   -­‐1.27512508	   -­‐1.69500072	  
1956.58	   -­‐1.91901518	   -­‐1.035752	   -­‐1.44712473	   -­‐2.15799979	  
1956.50	   -­‐2.4100295	   -­‐1.2508176	   -­‐1.26199453	   -­‐2.72949859	  
1956.42	   -­‐2.65561209	   -­‐1.1311408	   -­‐1.05122748	   -­‐3.30099745	  
1956.33	   -­‐2.35202209	   -­‐0.883352	   -­‐0.91266451	   -­‐2.63200031	  
1956.25	   -­‐2.35628106	   -­‐0.636624	   -­‐0.9268049	   -­‐1.96299978	  
1956.17	   -­‐2.14770881	   -­‐0.829144	   -­‐1.02425753	   -­‐1.90149991	  
1956.08	   -­‐1.93354827	   -­‐0.3178912	   -­‐0.68842421	   -­‐1.84000003	  
1956.00	   -­‐1.70567038	   -­‐0.37899313	   -­‐0.32084452	   -­‐1.48240046	  
1955.92	   -­‐1.65646435	   -­‐0.51149638	   -­‐0.10024623	   -­‐1.36999921	  
1955.83	   -­‐1.64020053	   -­‐0.57610499	   -­‐0.19475888	   -­‐1.74799891	  
1955.75	   -­‐1.59104615	   -­‐0.76379887	   -­‐0.47296192	   -­‐2.30519761	  
1955.67	   -­‐1.55183601	   -­‐1.06428765	   -­‐0.82606873	   -­‐2.95199709	  
1955.58	   -­‐1.72250267	   -­‐1.17354709	   -­‐0.9027354	   -­‐2.86600039	  
1955.50	   -­‐1.79091898	   -­‐1.34857443	   -­‐0.84079763	   -­‐2.78000039	  
1955.42	   -­‐1.75871384	   -­‐1.49859993	   -­‐0.79299933	   -­‐2.69400039	  
1955.33	   -­‐1.40204719	   -­‐1.09291071	   -­‐0.86810543	   -­‐2.58633382	  
1955.25	   -­‐1.25744196	   -­‐1.01917445	   -­‐0.98759616	   -­‐2.47866715	  
1955.17	   -­‐1.28806429	   -­‐1.09169796	   -­‐0.85358448	   -­‐2.37100049	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1955.08	   -­‐1.18980559	   -­‐0.92042084	   -­‐0.94313672	   -­‐1.93712653	  
1955.00	   -­‐1.09386452	   -­‐0.75714786	   -­‐1.03221092	   -­‐1.5032511	  
1954.92	   -­‐1.07272024	   -­‐0.63859926	   -­‐1.10584275	   -­‐1.26949974	  
1954.83	   -­‐1.05360634	   -­‐0.60250805	   -­‐1.17649552	   -­‐1.43599991	  
1954.75	   -­‐1.13370584	   -­‐0.82963184	   -­‐1.10137114	   -­‐1.60250008	  
1954.67	   -­‐1.21415549	   -­‐0.90612235	   -­‐1.03027731	   -­‐1.84850042	  
1954.58	   -­‐1.32908086	   -­‐0.97609916	   -­‐1.35714297	   -­‐2.1342507	  
1954.50	   -­‐1.44399772	   -­‐1.16408308	   -­‐1.68401314	   -­‐2.42000117	  
1954.42	   -­‐1.40193423	   -­‐1.22946857	   -­‐2.10219051	   -­‐2.7608009	  
1954.33	   -­‐1.35987074	   -­‐1.01114952	   -­‐2.06337769	   -­‐2.80939902	  
1954.25	   -­‐1.31780725	   -­‐0.63892381	   -­‐2.29387329	   -­‐2.27359945	  
1954.17	   -­‐1.27574376	   -­‐0.37387143	   -­‐2.7245324	   -­‐1.85199992	  
1954.08	   -­‐1.23368027	   -­‐0.53809143	   -­‐2.81952478	   -­‐1.48750021	  
1954.00	   -­‐1.00837822	   -­‐0.4177133	   -­‐2.1497622	   -­‐1.60650012	  
1953.92	   -­‐0.8617092	   -­‐0.28411836	   -­‐1.8255121	   -­‐1.72550031	  
1953.83	   -­‐0.89829474	   -­‐0.48769643	   -­‐1.30955628	   -­‐1.86580029	  
1953.75	   -­‐1.03274185	   -­‐0.59917568	   -­‐1.11641997	   -­‐2.02739978	  
1953.67	   -­‐1.20761234	   -­‐0.62294659	   -­‐0.42523894	   -­‐2.18899926	  
1953.58	   -­‐1.24786657	   -­‐0.57370339	   -­‐0.70602989	   -­‐2.47871362	  
1953.50	   -­‐1.28812081	   -­‐0.63542881	   -­‐0.90413493	   -­‐2.76842856	  
1953.42	   -­‐1.32837504	   -­‐0.82892542	   -­‐0.87871121	   -­‐2.79071442	  
1953.33	   -­‐1.35535102	   -­‐0.67079661	   -­‐0.56541949	   -­‐2.67928616	  
1953.25	   -­‐1.36905158	   -­‐0.55963898	   0.03571042	   -­‐2.47828769	  
1953.17	   -­‐1.38275215	   -­‐0.46501695	   0.16789159	   -­‐2.09814396	  
1953.08	   -­‐1.39645271	   -­‐0.32383051	   0.12664866	   -­‐1.71800024	  
1953.00	   -­‐1.17954832	   -­‐0.14262659	   -­‐0.23148954	   -­‐1.6083334	  
1952.92	   -­‐0.95304878	   0.02565563	   -­‐0.44733419	   -­‐1.49866674	  
1952.83	   -­‐0.89071704	   -­‐0.51967297	   -­‐0.48066752	   -­‐1.38900007	  
1952.75	   -­‐0.83521683	   -­‐0.71378575	   -­‐0.76616757	   -­‐1.57966654	  
1952.67	   -­‐0.93380582	   -­‐0.72793399	   -­‐1.14650557	   -­‐1.77033321	  
1952.58	   -­‐1.0388056	   -­‐0.95626935	   -­‐1.62583888	   -­‐1.96099988	  
1952.50	   -­‐1.16780667	   -­‐1.04027	   -­‐1.88580638	   -­‐1.98999992	  
1952.42	   -­‐1.29780641	   -­‐0.86656	   -­‐1.85796372	   -­‐2.01899986	  
1952.33	   -­‐1.2938795	   -­‐0.629949	   -­‐1.72766307	   -­‐2.31049981	  
1952.25	   -­‐1.28437946	   -­‐0.562406	   -­‐1.54789373	   -­‐2.60199948	  
1952.17	   -­‐1.14671211	   -­‐0.678193	   -­‐1.36973803	   -­‐2.44749979	  
1952.08	   -­‐1.0037124	   -­‐0.70706	   -­‐1.55557136	   -­‐2.2930001	  
1952.00	   -­‐0.94668009	   -­‐0.77559229	   -­‐1.89178912	   -­‐2.1386006	  
1951.92	   -­‐0.89322481	   -­‐0.8584943	   -­‐1.90198379	   -­‐1.4579999	  
1951.83	   -­‐0.90745962	   -­‐0.95967382	   -­‐0.7554128	   -­‐1.05080007	  
1951.75	   -­‐0.98937019	   -­‐1.01245075	   -­‐0.69335123	   -­‐1.18639938	  
1951.67	   -­‐1.06918801	   -­‐1.01732683	   -­‐1.08486428	   -­‐1.60399804	  
1951.58	   -­‐1.09884897	   -­‐0.9228847	   -­‐1.53119195	   -­‐2.14499962	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1951.50	   -­‐1.12850994	   -­‐1.37273613	   -­‐1.80476694	   -­‐2.09000048	  
1951.42	   -­‐1.09535273	   -­‐1.73006303	   -­‐1.91211542	   -­‐2.6209975	  
1951.33	   -­‐1.03264066	   -­‐1.6384554	   -­‐1.78287814	   -­‐2.89299981	  
1951.25	   -­‐0.95473958	   -­‐1.01891517	   -­‐1.77222085	   -­‐2.67199859	  
1951.17	   -­‐0.84457028	   -­‐1.03543349	   -­‐1.75021239	   -­‐2.24200203	  
1951.08	   -­‐0.73440098	   -­‐0.85324185	   -­‐1.65769827	   -­‐2.248	  
1951.00	   -­‐0.72414602	   -­‐0.54473446	   -­‐1.604828	   -­‐1.69600217	  
1950.92	   -­‐0.71804846	   -­‐0.76899157	   -­‐1.55360849	   -­‐1.48959999	  
1950.83	   -­‐0.75321539	   -­‐1.00093221	   -­‐1.50238898	   -­‐1.59880052	  
1950.75	   -­‐0.82963815	   -­‐1.47630288	   -­‐1.45116947	   -­‐1.90299956	  
1950.67	   -­‐0.90071453	   -­‐1.99017236	   -­‐1.4049227	   -­‐2.19099864	  
1950.58	   -­‐0.84365238	   -­‐2.04752881	   -­‐1.47794529	   -­‐2.1847143	  
1950.50	   -­‐0.78659024	   -­‐2.05008644	   -­‐1.55096789	   -­‐2.21992854	  
1950.42	   -­‐0.72952809	   -­‐2.0610339	   -­‐1.62399049	   -­‐2.37964319	  
1950.33	   -­‐0.65318427	   -­‐1.77089576	   -­‐1.59192321	   -­‐2.46450001	  
1950.25	   -­‐0.55756281	   -­‐1.51677797	   -­‐1.45477632	   -­‐2.47449996	  
1950.17	   -­‐0.46194134	   -­‐1.29887373	   -­‐1.31762943	   -­‐2.43328589	  
1950.08	   -­‐0.36631988	   -­‐1.13580339	   -­‐1.18048255	   -­‐2.37500004	  
1950.00	   -­‐0.36834032	   -­‐0.74773511	   -­‐1.1879603	   -­‐1.92899943	  
1949.92	   -­‐0.37442365	   -­‐0.31976048	   -­‐1.20146027	   -­‐1.75400084	  
1949.83	   -­‐0.38050698	   -­‐0.56816288	   -­‐1.30136248	   -­‐1.64200009	  
1949.75	   -­‐0.38659032	   -­‐0.40374375	   -­‐1.40486289	   -­‐1.82600034	  
1949.67	   -­‐0.39267365	   -­‐0.49934946	   -­‐1.3465983	   -­‐1.93199949	  
1949.58	   -­‐0.39875698	   -­‐0.65674403	   -­‐1.28159843	   -­‐2.16499982	  
1949.50	   -­‐0.76487251	   -­‐0.68044683	   -­‐1.55139705	   -­‐2.54900042	  
1949.42	   -­‐1.04858916	   -­‐0.6051	   -­‐1.45528701	   -­‐2.67899938	  
1949.33	   -­‐1.1254188	   -­‐0.47693854	   -­‐1.04511612	   -­‐2.25100034	  
1949.25	   -­‐0.9169571	   -­‐0.42898732	   -­‐0.68332276	   -­‐1.75900433	  
1949.17	   -­‐0.58854307	   -­‐0.47856098	   -­‐0.91984648	   -­‐1.61000072	  
1949.08	   -­‐0.60210239	   -­‐0.46608	   -­‐1.11589167	   -­‐1.67599983	  
1949.00	   -­‐0.61566172	   -­‐0.44264305	   -­‐1.26853474	   -­‐1.74199998	  
1948.92	   -­‐0.62922104	   -­‐0.4192061	   -­‐1.30384547	   -­‐1.71485725	  
1948.83	   -­‐0.66961928	   -­‐0.39272	   -­‐1.29084883	   -­‐1.64114317	  
1948.75	   -­‐0.73685092	   -­‐0.3594	   -­‐1.2295494	   -­‐1.61807101	  
1948.67	   -­‐0.80408255	   -­‐0.32608	   -­‐1.3656038	   -­‐1.69628547	  
1948.58	   -­‐0.87131419	   -­‐0.29276	   -­‐1.57464334	   -­‐1.77449993	  
1948.50	   -­‐0.847462	   -­‐0.50194935	   -­‐1.38709276	   -­‐1.97729918	  
1948.42	   -­‐0.81981972	   -­‐0.56121187	   -­‐0.74798122	   -­‐2.30999998	  
1948.33	   -­‐0.83750729	   -­‐0.63333369	   -­‐0.46833084	   -­‐2.28319933	  
1948.25	   -­‐0.90051542	   -­‐0.58674032	   -­‐0.80272107	   -­‐1.8706006	  
1948.17	   -­‐0.95445831	   -­‐0.24927852	   -­‐1.36646636	   -­‐1.50900176	  
1948.08	   -­‐0.79112498	   -­‐0.29788291	   -­‐1.35313302	   -­‐1.45533359	  
1948.00	   -­‐0.62779166	   -­‐0.46931397	   -­‐1.33979969	   -­‐1.40166693	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1947.92	   -­‐0.47521871	   -­‐0.60529792	   -­‐1.32350464	   -­‐1.34800026	  
1947.83	   -­‐0.58055204	   -­‐0.73474664	   -­‐1.23617131	   -­‐1.59766545	  
1947.75	   -­‐0.68588537	   -­‐0.65761013	   -­‐1.14883798	   -­‐1.84733212	  
1947.67	   -­‐0.79354801	   -­‐0.54215656	   -­‐1.08196218	   -­‐2.09699878	  
1947.58	   -­‐0.95704007	   -­‐0.48823143	   -­‐1.50577169	   -­‐2.41859817	  
1947.50	   -­‐1.12053212	   -­‐0.65641667	   -­‐1.49066347	   -­‐2.53150125	  
1947.42	   -­‐1.13358091	   -­‐0.80587238	   -­‐1.4339052	   -­‐2.2269993	  
1947.33	   -­‐1.00778726	   -­‐0.59202857	   -­‐1.3840261	   -­‐1.95689901	  
1947.25	   -­‐0.88199271	   -­‐0.29849524	   -­‐1.13800487	   -­‐1.7039999	  
1947.17	   -­‐0.73833579	   -­‐0.25941269	   -­‐1.3506908	   -­‐1.67271428	  
1947.08	   -­‐0.59467886	   -­‐0.28938806	   -­‐1.44319473	   -­‐1.64142865	  
1947.00	   -­‐0.55796544	   -­‐0.3434709	   -­‐1.4630447	   -­‐1.5904287	  
1946.92	   -­‐0.74844994	   -­‐0.31812537	   -­‐1.46005963	   -­‐1.52957141	  
1946.83	   -­‐0.93893444	   -­‐0.23606866	   -­‐1.37918493	   -­‐1.52085722	  
1946.75	   -­‐1.03054648	   -­‐0.31641194	   -­‐1.3129614	   -­‐1.61642837	  
1946.67	   -­‐1.066554	   -­‐0.42030224	   -­‐1.35069323	   -­‐1.71199953	  
1946.58	   -­‐1.10256151	   -­‐0.55768507	   -­‐1.60964767	   -­‐1.9886653	  
1946.50	   -­‐1.14107512	   -­‐0.52713049	   -­‐1.78390589	   -­‐2.22033241	  
1946.42	   -­‐1.179693	   -­‐0.42318049	   -­‐1.70623174	   -­‐2.40699908	  
1946.33	   -­‐1.09655067	   -­‐0.4080122	   -­‐1.10074101	   -­‐2.27900063	  
1946.25	   -­‐0.92284917	   -­‐0.31195122	   -­‐1.05917628	   -­‐2.13633411	  
1946.17	   -­‐0.83574419	   -­‐0.29666341	   -­‐1.25843191	   -­‐1.97900078	  
1946.08	   -­‐0.80438831	   -­‐0.4055849	   -­‐0.86944756	   -­‐1.82500076	  
1946.00	   -­‐0.77303244	   -­‐0.53434672	   -­‐1.01907266	   -­‐1.67100076	  
1945.92	   -­‐0.8693296	   -­‐0.6007939	   -­‐1.23059909	   -­‐1.51700076	  
1945.83	   -­‐1.02568606	   -­‐0.59825254	   -­‐0.90854287	   -­‐1.4706669	  
1945.75	   -­‐1.16346288	   -­‐0.59335245	   -­‐0.78626049	   -­‐1.42433356	  
1945.67	   -­‐1.2617678	   -­‐0.57005673	   -­‐1.02791764	   -­‐1.37800023	  
1945.58	   -­‐1.36007271	   -­‐0.54676101	   -­‐1.15588417	   -­‐1.77628464	  
1945.50	   -­‐1.39568158	   -­‐0.540373	   -­‐1.19940081	   -­‐2.17257127	  
1945.42	   -­‐1.42868152	   -­‐0.64166	   -­‐1.23940072	   -­‐2.56285787	  
1945.33	   -­‐1.40599876	   -­‐0.691852	   -­‐1.20403916	   -­‐2.79200005	  
1945.25	   -­‐1.38099866	   -­‐0.508998	   -­‐1.16553901	   -­‐2.85999974	  
1945.17	   -­‐1.38912049	   -­‐0.403207	   -­‐1.0478371	   -­‐2.56628708	  
1945.08	   -­‐1.39862047	   -­‐0.514424	   -­‐0.92683734	   -­‐2.15200042	  
1945.00	   -­‐1.00050667	   -­‐0.58590909	   -­‐1.16927835	   -­‐1.55500001	  
1944.92	   -­‐0.9281484	   -­‐0.57214545	   -­‐1.30369839	   -­‐1.36100001	  
1944.83	   -­‐1.1642057	   -­‐0.50572727	   -­‐1.37127431	   -­‐1.61300147	  
1944.75	   -­‐1.64600047	   -­‐0.29705333	   -­‐1.44400195	   -­‐2.35400057	  
1944.67	   -­‐1.65548324	   -­‐0.55764138	   -­‐1.53387256	   -­‐2.54685717	  
1944.58	   -­‐1.66496602	   -­‐0.6880431	   -­‐1.54548111	   -­‐2.73971376	  
1944.50	   -­‐1.56364734	   -­‐0.41392241	   -­‐1.46272256	   -­‐2.51871522	  
1944.42	   -­‐1.4101996	   -­‐0.39237931	   -­‐1.12437271	   -­‐2.09078567	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1944.33	   -­‐1.27832329	   -­‐0.3269569	   -­‐0.82256569	   -­‐1.71614268	  
1944.25	   -­‐1.18478865	   -­‐0.27188621	   -­‐0.63247966	   -­‐1.44807202	  
1944.17	   -­‐1.0910969	   -­‐0.35375	   -­‐0.68686679	   -­‐1.18000135	  
1944.08	   -­‐0.99363944	   -­‐0.37919456	   -­‐0.5240787	   -­‐1.00914333	  
1944.00	   -­‐0.89618199	   -­‐0.39274843	   -­‐0.05100848	   -­‐0.92085707	  
1943.92	   -­‐0.94481913	   -­‐0.45002482	   -­‐0.36972772	   -­‐1.080286	  
1943.83	   -­‐1.0621924	   -­‐0.55760926	   -­‐0.32227026	   -­‐1.10857136	  
1943.75	   -­‐1.16139301	   -­‐0.65109142	   -­‐0.27481279	   -­‐1.00571469	  
1943.67	   -­‐1.22198613	   -­‐0.62313655	   -­‐0.45329152	   -­‐1.06314248	  
1943.58	   -­‐1.28257924	   -­‐0.59518168	   -­‐0.63570723	   -­‐1.17399988	  
1943.50	   -­‐1.34353943	   -­‐0.60339947	   -­‐0.32104248	   -­‐1.67449846	  
1943.42	   -­‐1.39514781	   -­‐0.61993958	   -­‐0.11251333	   -­‐2.17499745	  
1943.33	   -­‐1.42685528	   -­‐0.59982558	   -­‐0.17348924	   -­‐2.55099959	  
1943.25	   -­‐1.37770286	   -­‐0.56423107	   -­‐0.42727633	   -­‐2.9269988	  
1943.17	   -­‐1.28450846	   -­‐0.51059412	   -­‐0.75928067	   -­‐2.51274963	  
1943.08	   -­‐1.04750895	   -­‐0.39019156	   -­‐0.79128067	   -­‐2.09850046	  
1943.00	   -­‐0.82560628	   -­‐0.33072291	   -­‐0.82328067	   -­‐1.51440111	  
1942.92	   -­‐0.96560683	   -­‐0.44845989	   -­‐0.85390662	   -­‐1.24899899	  
1942.83	   -­‐1.09979974	   -­‐0.50632532	   -­‐0.85157328	   -­‐1.62099869	  
1942.75	   -­‐1.09479975	   -­‐0.71616097	   -­‐0.84923995	   -­‐1.81339956	  
1942.67	   -­‐1.09701415	   -­‐0.58823335	   -­‐0.85230218	   -­‐1.91599947	  
1942.58	   -­‐1.27215538	   -­‐0.55693558	   -­‐0.98478805	   -­‐2.01514258	  
1942.50	   -­‐1.35468679	   -­‐0.56540675	   -­‐1.11727392	   -­‐2.11428566	  
1942.42	   -­‐1.18689018	   -­‐0.56340749	   -­‐1.24975979	   -­‐2.21342874	  
1942.33	   -­‐1.15498243	   -­‐0.54900643	   -­‐1.32899488	   -­‐2.13971372	  
1942.25	   -­‐1.25893723	   -­‐0.53546676	   -­‐1.35498358	   -­‐1.89314258	  
1942.17	   -­‐1.21935711	   -­‐0.5299605	   -­‐1.38097228	   -­‐1.64657143	  
1942.08	   -­‐1.12670174	   -­‐0.52445423	   -­‐1.40696098	   -­‐1.40000028	  
1942.00	   -­‐1.01821451	   -­‐0.3103189	   -­‐1.28370529	   -­‐1.34040012	  
1941.92	   -­‐0.99278746	   -­‐0.30835244	   -­‐0.97305912	   -­‐1.28080016	  
1941.83	   -­‐1.14522722	   -­‐0.16713293	   -­‐0.66880887	   -­‐1.22120021	  
1941.75	   -­‐1.28978759	   -­‐0.55116098	   -­‐0.81207543	   -­‐1.16160026	  
1941.67	   -­‐1.42666867	   -­‐0.79743293	   -­‐1.03320111	   -­‐1.10200031	  
1941.58	   -­‐1.46833533	   -­‐0.70167977	   -­‐1.08820111	   -­‐1.94132899	  
1941.50	   -­‐1.510002	   -­‐0.37379468	   -­‐0.8971452	   -­‐2.10100269	  
1941.42	   -­‐1.55061407	   -­‐0.41300298	   -­‐0.84056758	   -­‐1.5810027	  
1941.33	   -­‐1.5659474	   -­‐0.2650586	   -­‐0.82713156	   -­‐2.1263305	  
1941.25	   -­‐1.58128073	   -­‐0.40302743	   -­‐0.78440204	   -­‐2.38933343	  
1941.17	   -­‐1.58064834	   -­‐0.54099627	   -­‐0.88336735	   -­‐2.3700001	  
1941.08	   -­‐1.19731502	   -­‐0.23106071	   -­‐0.91753402	   -­‐2.07342944	  
1941.00	   -­‐1.07929678	   -­‐0.28486107	   -­‐0.95170068	   -­‐1.77685733	  
1940.92	   -­‐1.23047974	   -­‐0.50288818	   -­‐0.98586735	   -­‐1.78057115	  
1940.83	   -­‐1.48557766	   -­‐0.93475976	   -­‐1.02003401	   -­‐1.93442786	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1940.75	   -­‐1.66120004	   -­‐0.87839844	   -­‐1.05420068	   -­‐2.11128442	  
1940.67	   -­‐1.66746411	   -­‐1.10323014	   -­‐1.09505482	   -­‐2.33414208	  
1940.58	   -­‐1.80390455	   -­‐1.15166239	   -­‐1.296326	   -­‐2.55699973	  
1940.50	   -­‐1.94034499	   -­‐1.13641428	   -­‐1.15121338	   -­‐2.80659949	  
1940.42	   -­‐1.8713314	   -­‐1.06250884	   -­‐0.79637149	   -­‐2.8200013	  
1940.33	   -­‐1.70565288	   -­‐0.91638038	   -­‐0.71658017	   -­‐2.36100167	  
1940.25	   -­‐1.57496324	   -­‐0.77880609	   -­‐0.91573271	   -­‐1.94440176	  
1940.17	   -­‐1.5186074	   -­‐0.73073218	   -­‐1.12444506	   -­‐1.54900207	  
1940.08	   -­‐1.46225157	   -­‐0.68265828	   -­‐1.34902132	   -­‐1.53700004	  
1940.00	   -­‐1.45487975	   -­‐0.53761	   -­‐1.39384073	   -­‐1.52500001	  
1939.92	   -­‐1.44954641	   -­‐0.2983376	   -­‐1.43117406	   -­‐1.51299998	  
1939.83	   -­‐1.44421308	   0.1388208	   -­‐1.46850739	   -­‐1.54485731	  
1939.75	   -­‐1.35343555	   0.3778672	   -­‐1.41271885	   -­‐1.62057151	  
1939.67	   -­‐1.25910223	   0.4569784	   -­‐1.35305218	   -­‐1.6962857	  
1939.58	   -­‐1.1647689	   0.243064	   -­‐1.29338552	   -­‐1.7719999	  
1939.50	   -­‐1.34404896	   -­‐0.08626406	   -­‐1.30316024	   -­‐1.90699983	  
1939.42	   -­‐1.55127731	   -­‐0.45961391	   -­‐1.3204271	   -­‐2.04333316	  
1939.33	   -­‐1.77794397	   -­‐0.51421107	   -­‐1.34309377	   -­‐2.18099982	  
1939.25	   -­‐1.60971134	   -­‐0.4467378	   -­‐1.18911692	   -­‐2.03833352	  
1939.17	   -­‐1.54128319	   -­‐0.3150066	   -­‐1.08482596	   -­‐1.92366678	  
1939.08	   -­‐1.60928318	   -­‐0.15856951	   -­‐1.04749262	   -­‐1.83700011	  
1939.00	   -­‐1.34958722	   -­‐0.0207632	   -­‐0.74167277	   -­‐1.49500044	  
1938.92	   -­‐1.39103991	   0.1098512	   -­‐0.65891889	   -­‐1.26633348	  
1938.83	   -­‐1.37319335	   0.2404656	   -­‐0.93152537	   -­‐1.15100015	  
1938.75	   -­‐1.36451069	   0.2914	   -­‐1.11004395	   -­‐1.42433297	  
1938.67	   -­‐1.60548078	   0.311392	   -­‐1.36324388	   -­‐1.6123332	  
1938.58	   -­‐1.90839744	   0.331384	   -­‐1.61398466	   -­‐1.71499986	  
1938.50	   -­‐1.8688976	   0.060861	   -­‐1.44223646	   -­‐1.83416651	  
1938.42	   -­‐1.81514771	   -­‐0.171952	   -­‐1.25290313	   -­‐1.86066666	  
1938.33	   -­‐1.55762769	   -­‐0.23235	   -­‐1.0635698	   -­‐2.21649921	  
1938.25	   -­‐1.29162663	   -­‐0.209908	   -­‐1.05343995	   -­‐2.63866644	  
1938.17	   -­‐1.08611017	   -­‐0.081626	   -­‐1.05077328	   -­‐2.59966783	  
1938.08	   -­‐0.88311058	   -­‐0.13594	   -­‐1.04810662	   -­‐1.72800117	  
1938.00	   -­‐1.00492626	   -­‐0.06967397	   -­‐1.12672152	   -­‐1.68566672	  
1937.92	   -­‐1.14025959	   0.05077759	   -­‐1.13358517	   -­‐1.64333339	  
1937.83	   -­‐1.27559292	   0.10396337	   -­‐1.05225184	   -­‐1.60100006	  
1937.75	   -­‐1.29028045	   0.13045288	   -­‐1.18148253	   -­‐1.90133293	  
1937.67	   -­‐1.29994711	   0.11298191	   -­‐1.37407137	   -­‐2.20166626	  
1937.58	   -­‐1.30961378	   0.07799598	   -­‐1.63073803	   -­‐2.50199959	  
1937.50	   -­‐1.38536346	   -­‐0.22831	   -­‐1.80380309	   -­‐2.80999896	  
1937.42	   -­‐1.4638633	   -­‐0.431284	   -­‐1.70357996	   -­‐3.11799834	  
1937.33	   -­‐1.65804912	   -­‐0.404029	   -­‐1.55246441	   -­‐3.07100006	  
1937.25	   -­‐1.8570499	   -­‐0.295022	   -­‐1.26118934	   -­‐3.0239989	  
165
1937.17	   -­‐1.77787565	   -­‐0.055951	   -­‐0.75646548	   -­‐2.60499974	  
1937.08	   -­‐1.68712583	   -­‐0.09314	   -­‐0.81103602	   -­‐2.18600058	  
1937.00	   -­‐1.33889819	   -­‐0.01285951	   -­‐0.83071638	   -­‐1.97700071	  
1936.92	   -­‐1.15831183	   -­‐0.06579902	   -­‐1.02315842	   -­‐1.76800113	  
1936.83	   -­‐1.09205609	   -­‐0.29670244	   -­‐1.27926834	   -­‐1.90549981	  
1936.75	   -­‐1.17604081	   -­‐0.4377278	   -­‐1.09803656	   -­‐2.04300064	  
1936.67	   -­‐1.52267988	   -­‐0.32639024	   -­‐1.16236653	   -­‐2.28850014	  
1936.58	   -­‐1.56462896	   -­‐0.25928203	   -­‐1.52836651	   -­‐2.53399965	  
1936.50	   -­‐1.60657804	   -­‐0.60885424	   -­‐1.5807607	   -­‐2.56466662	  
1936.42	   -­‐1.66264682	   -­‐0.47637356	   -­‐1.53514409	   -­‐2.59533329	  
1936.33	   -­‐1.72535889	   -­‐0.48451254	   -­‐1.38981076	   -­‐2.62599996	  
1936.25	   -­‐1.7553879	   -­‐0.30548814	   -­‐1.18367632	   -­‐2.59333338	  
1936.17	   -­‐1.71598119	   -­‐0.29956	   -­‐0.99831722	   -­‐2.56066671	  
1936.08	   -­‐1.67657448	   -­‐0.48282	   -­‐0.84031723	   -­‐2.52800005	  
1936.00	   -­‐1.31578304	   -­‐0.49373843	   -­‐0.81479965	   -­‐2.15799896	  
1935.92	   -­‐1.13099434	   -­‐0.40818576	   -­‐0.80860017	   -­‐1.75100222	  
1935.83	   -­‐1.14320543	   -­‐0.33269808	   -­‐0.81860017	   -­‐1.91199977	  
1935.75	   -­‐1.31181153	   -­‐0.35463057	   -­‐0.82540012	   -­‐2.34300069	  
1935.67	   -­‐1.57161287	   -­‐0.40020793	   -­‐0.91425655	   -­‐2.61399852	  
1935.58	   -­‐1.85661286	   -­‐0.58115172	   -­‐1.09958988	   -­‐2.76799977	  
1935.50	   -­‐1.8711221	   -­‐0.52830079	   -­‐1.34100421	   -­‐2.73500005	  
1935.42	   -­‐1.87437413	   -­‐0.36961919	   -­‐1.26554696	   -­‐2.70200005	  
1935.33	   -­‐1.7465168	   -­‐0.45738937	   -­‐1.17913306	   -­‐2.66900005	  
1935.25	   -­‐1.48757372	   -­‐0.48271104	   -­‐1.1101972	   -­‐2.47933361	  
1935.17	   -­‐1.23809503	   -­‐0.42297899	   -­‐0.95299786	   -­‐2.28966695	  
1935.08	   -­‐1.21549616	   -­‐0.44679926	   -­‐0.82799786	   -­‐2.10000028	  
1935.00	   -­‐1.15102988	   -­‐0.49381426	   -­‐0.84860045	   -­‐1.97133353	  
1934.92	   -­‐1.11056025	   -­‐0.53243315	   -­‐0.84929987	   -­‐1.9409999	  
1934.83	   -­‐1.2574529	   -­‐0.55954104	   -­‐0.83759975	   -­‐2.0089999	  
1934.75	   -­‐1.34281665	   -­‐0.58613363	   -­‐0.90900381	   -­‐2.30633289	  
1934.67	   -­‐1.2988936	   -­‐0.60477021	   -­‐1.11213482	   -­‐2.50499985	  
1934.58	   -­‐1.0672552	   -­‐0.62340679	   -­‐1.20046815	   -­‐2.60499985	  
1934.50	   -­‐1.10616224	   -­‐0.629	   -­‐1.11631847	   -­‐2.70449965	  
1934.42	   -­‐1.1563289	   -­‐0.680584	   -­‐0.90691417	   -­‐2.80399945	  
1934.33	   -­‐1.20649557	   -­‐0.730839	   -­‐0.55891418	   -­‐2.78150003	  
1934.25	   -­‐1.25666223	   -­‐0.645673	   -­‐0.71332292	   -­‐2.75899917	  
1934.17	   -­‐1.3068289	   -­‐0.4594975	   -­‐0.7445177	   -­‐2.42249984	  
1934.08	   -­‐1.35699556	   -­‐0.43115	   -­‐0.60651771	   -­‐2.08600052	  
1934.00	   -­‐1.49851864	   -­‐0.40461829	   -­‐0.83236353	   -­‐1.56520247	  
1933.92	   -­‐1.18805891	   -­‐0.45005366	   -­‐1.07336304	   -­‐1.70739973	  
1933.83	   -­‐1.44013634	   -­‐0.55686829	   -­‐1.2183623	   -­‐2.28620068	  
1933.75	   -­‐1.58161641	   -­‐0.67092683	   -­‐1.35936286	   -­‐2.85580025	  
1933.67	   -­‐1.73645222	   -­‐0.72115854	   -­‐1.21283707	   -­‐2.75100058	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1933.58	   -­‐1.99746915	   -­‐0.63033356	   -­‐1.05433739	   -­‐2.69828589	  
1933.50	   -­‐2.1320078	   -­‐0.50548542	   -­‐1.17520216	   -­‐2.64557148	  
1933.42	   -­‐1.92466318	   -­‐0.60657492	   -­‐1.23930069	   -­‐2.59714296	  
1933.33	   -­‐1.83173541	   -­‐0.66866441	   -­‐1.31306826	   -­‐2.55085737	  
1933.25	   -­‐1.85320433	   -­‐0.6031539	   -­‐1.31569729	   -­‐2.47285801	  
1933.17	   -­‐1.6581348	   -­‐0.47169627	   -­‐1.10805991	   -­‐2.33142912	  
1933.08	   -­‐1.38299356	   -­‐0.26386983	   -­‐0.68972659	   -­‐2.19000022	  
1933.00	   -­‐1.18174786	   -­‐0.24841171	   -­‐0.84260284	   -­‐1.64360262	  
1932.92	   -­‐1.07861385	   -­‐0.2935122	   -­‐1.0192695	   -­‐1.29220023	  
1932.83	   -­‐1.17739481	   -­‐0.32200488	   -­‐1.19593616	   -­‐1.3350003	  
1932.75	   -­‐1.25751548	   -­‐0.39110146	   -­‐1.06795775	   -­‐1.61160002	  
1932.67	   -­‐1.33631633	   -­‐0.47562049	   -­‐0.92729109	   -­‐1.60200005	  
1932.58	   -­‐1.593943	   -­‐0.52982034	   -­‐0.78662443	   -­‐2.21985191	  
1932.50	   -­‐1.85156968	   -­‐0.575	   -­‐0.69235854	   -­‐2.55185627	  
1932.42	   -­‐1.890777	   -­‐0.53772678	   -­‐0.60002521	   -­‐2.66678569	  
1932.33	   -­‐1.82721746	   -­‐0.47300136	   -­‐0.50769188	   -­‐2.67571424	  
1932.25	   -­‐1.71212504	   -­‐0.31600203	   -­‐0.67552281	   -­‐2.54007161	  
1932.17	   -­‐1.48754916	   -­‐0.16159254	   -­‐0.85418947	   -­‐2.34585686	  
1932.08	   -­‐1.26297328	   -­‐0.01024068	   -­‐1.03285613	   -­‐2.11800037	  
1932.00	   -­‐0.97847535	   -­‐0.21805488	   -­‐0.97519908	   -­‐2.04766678	  
1931.92	   -­‐0.93186362	   -­‐0.72104878	   -­‐0.90769921	   -­‐1.97733345	  
1931.83	   -­‐1.11216013	   -­‐0.70049146	   -­‐0.77611794	   -­‐1.90700012	  
1931.75	   -­‐1.44977297	   -­‐0.73687561	   -­‐0.64186741	   -­‐1.96399991	  
1931.67	   -­‐1.82053863	   -­‐0.96471646	   -­‐0.97850624	   -­‐2.02099991	  
1931.58	   -­‐1.73409796	   -­‐1.087286	   -­‐1.33475551	   -­‐2.07799991	  
1931.50	   -­‐1.65803183	   -­‐1.16860925	   -­‐1.491562	   -­‐2.31733294	  
1931.42	   -­‐1.61000923	   -­‐1.13981406	   -­‐1.64006169	   -­‐2.55899959	  
1931.33	   -­‐1.5252603	   -­‐0.94921172	   -­‐1.58119898	   -­‐2.80299959	  
1931.25	   -­‐1.40379138	   -­‐0.76970363	   -­‐1.51369871	   -­‐2.78100004	  
1931.17	   -­‐1.35120222	   -­‐0.83111963	   -­‐1.50427988	   -­‐2.70800021	  
1931.08	   -­‐1.32408358	   -­‐0.89253563	   -­‐1.49727989	   -­‐2.58400021	  
1931.00	   -­‐1.17003316	   -­‐0.77544	   -­‐1.03331084	   -­‐2.63649991	  
1930.92	   -­‐1.01069983	   -­‐0.624768	   -­‐0.93143902	   -­‐2.68899991	  
1930.83	   -­‐0.85136651	   -­‐0.69474	   -­‐0.84159866	   -­‐2.74149991	  
1930.75	   -­‐1.02292793	   -­‐0.8610448	   -­‐0.90712136	   -­‐2.79399991	  
1930.67	   -­‐1.20826126	   -­‐1.0351476	   -­‐0.67287721	   -­‐2.84649991	  
1930.58	   -­‐1.39359458	   -­‐1.0414784	   -­‐0.64091966	   -­‐2.89899991	  
1930.50	   -­‐1.84121469	   -­‐1.24782744	   -­‐0.82368285	   -­‐2.91149998	  
1930.42	   -­‐1.9495682	   -­‐0.9825122	   -­‐0.96533457	   -­‐2.66133387	  
1930.33	   -­‐1.75483797	   -­‐0.76702195	   -­‐1.0486679	   -­‐2.42800031	  
1930.25	   -­‐1.47590085	   -­‐0.5895	   -­‐0.85295694	   -­‐2.21000048	  
1930.17	   -­‐1.42958896	   -­‐0.79265854	   -­‐0.84557668	   -­‐1.85183451	  
1930.08	   -­‐1.16958949	   -­‐0.4767008	   -­‐1.07291	   -­‐1.17100118	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1930.00	   -­‐0.92956923	   -­‐0.55453844	   -­‐0.86695672	   -­‐1.41779997	  
1929.92	   -­‐1.16857017	   -­‐0.65333436	   -­‐0.71103889	   -­‐1.66460036	  
1929.83	   -­‐1.40590914	   -­‐0.64582713	   -­‐0.63503889	   -­‐1.83020006	  
1929.75	   -­‐1.60340874	   -­‐0.82087471	   -­‐0.92000436	   -­‐1.91459979	  
1929.67	   -­‐1.79390095	   -­‐0.54845363	   -­‐1.1519222	   -­‐1.99899951	  
1929.58	   -­‐1.81640095	   -­‐0.488368	   -­‐1.30392219	   -­‐2.16499871	  
1929.50	   -­‐1.95860696	   -­‐0.5138928	   -­‐1.02919466	   -­‐2.33099838	  
1929.42	   -­‐1.76785019	   -­‐0.4352576	   -­‐0.87383844	   -­‐2.36849978	  
1929.33	   -­‐1.48922761	   -­‐0.3717184	   -­‐0.73764416	   -­‐2.40599993	  
1929.25	   -­‐1.34059204	   -­‐0.367856	   -­‐0.65363858	   -­‐2.00650151	  
1929.17	   -­‐1.15565751	   -­‐0.52446	   -­‐0.55430525	   -­‐1.60700231	  
1929.08	   -­‐1.07218308	   -­‐0.46677763	   -­‐0.45497192	   -­‐1.41114354	  
1929.00	   -­‐0.98870865	   -­‐0.33914508	   -­‐0.41995954	   -­‐1.21528595	  
1928.92	   -­‐1.02424097	   -­‐0.46859525	   -­‐0.38762621	   -­‐1.32371367	  
1928.83	   -­‐1.1157667	   -­‐0.5728	   -­‐0.35529288	   -­‐1.58428436	  
1928.75	   -­‐1.24926432	   -­‐0.56715254	   -­‐0.40072068	   -­‐1.79585642	  
1928.67	   -­‐1.47193343	   -­‐0.62936678	   -­‐0.44938735	   -­‐1.90942811	  
1928.58	   -­‐1.69460254	   -­‐0.77733017	   -­‐0.49805401	   -­‐2.0229998	  
1928.50	   -­‐1.72252522	   -­‐0.81072964	   -­‐0.68096226	   -­‐2.08271431	  
1928.42	   -­‐1.57917272	   -­‐0.79341754	   -­‐0.86946188	   -­‐2.14242874	  
1928.33	   -­‐1.62776149	   -­‐0.80333521	   -­‐0.57171565	   -­‐2.20214316	  
1928.25	   -­‐0.99148692	   -­‐0.72093326	   -­‐0.25371439	   -­‐2.20299967	  
1928.17	   -­‐0.98307251	   -­‐0.86680676	   -­‐0.35668191	   -­‐2.14499974	  
1928.08	   -­‐1.28457189	   -­‐0.67271922	   -­‐0.47718166	   -­‐2.08699981	  
1928.00	   -­‐1.57131748	   -­‐1.05759207	   -­‐0.411759	   -­‐2.0289992	  
1927.92	   -­‐1.50431721	   -­‐1.16542121	   -­‐0.33859234	   -­‐1.65999883	  
1927.83	   -­‐1.44166188	   -­‐1.61165685	   -­‐0.26542567	   -­‐1.34700052	  
1927.75	   -­‐1.4831618	   -­‐2.0298333	   -­‐0.19225901	   -­‐1.42061959	  
1927.67	   -­‐1.53156884	   -­‐2.35547257	   -­‐0.11909234	   -­‐2.21149538	  
1927.58	   -­‐1.74556883	   -­‐2.4003645	   -­‐0.04592568	   -­‐2.41024844	  
1927.50	   -­‐1.95956883	   -­‐2.33389123	   -­‐0.0860406	   -­‐2.60899804	  
1927.42	   -­‐2.1554435	   -­‐2.03889158	   -­‐0.13087393	   -­‐2.64449979	  
1927.33	   -­‐1.91677684	   -­‐1.66603929	   -­‐0.17570727	   -­‐2.67999993	  
1927.25	   -­‐1.67811018	   -­‐1.43432874	   -­‐0.32582206	   -­‐2.19950186	  
1927.17	   -­‐1.44207764	   -­‐1.25090251	   -­‐0.48032205	   -­‐1.71900282	  
1927.08	   -­‐1.26919629	   -­‐0.95715761	   -­‐0.63482205	   -­‐1.62071464	  
1927.00	   -­‐1.13796534	   -­‐0.64175031	   -­‐0.74516122	   -­‐1.5224287	  
1926.92	   -­‐1.11932127	   -­‐0.54643318	   -­‐0.853661	   -­‐1.42414276	  
1926.83	   -­‐0.9498174	   -­‐0.73344149	   -­‐0.96312142	   -­‐1.48028604	  
1926.75	   -­‐0.62947843	   -­‐1.12781947	   -­‐1.07262185	   -­‐1.69085723	  
1926.67	   -­‐1.00865882	   -­‐1.23611571	   -­‐1.02179913	   -­‐1.90142841	  
1926.58	   -­‐1.6465119	   -­‐1.35424876	   -­‐0.96429925	   -­‐2.1119996	  
1926.50	   -­‐1.58224009	   -­‐1.43879878	   -­‐1.03784087	   -­‐2.30966629	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1926.42	   -­‐1.74544547	   -­‐1.46419512	   -­‐1.11684071	   -­‐2.50733296	  
1926.33	   -­‐1.7108688	   -­‐1.48959146	   -­‐0.83199618	   -­‐2.70499962	  
1926.25	   -­‐1.43819003	   -­‐1.5149878	   -­‐0.531995	   -­‐2.3910006	  
1926.17	   -­‐1.3135288	   -­‐1.54038415	   -­‐0.55312051	   -­‐2.0770006	  
1926.08	   -­‐1.20186214	   -­‐1.86280084	   -­‐0.58762044	   -­‐1.7630006	  
1926.00	   -­‐1.09019547	   -­‐1.81328233	   -­‐0.59988014	   -­‐1.67380003	  
1925.92	   -­‐0.98697735	   -­‐1.51386018	   -­‐0.61121348	   -­‐1.58459989	  
1925.83	   -­‐1.08631068	   -­‐1.21443803	   -­‐0.62254681	   -­‐1.60200006	  
1925.75	   -­‐1.18564401	   -­‐0.90279523	   -­‐0.66940061	   -­‐1.72599966	  
1925.67	   -­‐1.27255145	   -­‐0.23502862	   -­‐0.71773394	   -­‐1.84999926	  
1925.58	   -­‐1.08477624	   -­‐0.47746366	   -­‐0.76606727	   -­‐2.33899612	  
1925.50	   -­‐1.44049136	   -­‐0.7073712	   -­‐0.6955192	   -­‐2.82799514	  
1925.42	   -­‐1.47774151	   -­‐0.74040004	   -­‐0.62001936	   -­‐2.8275	  
1925.33	   -­‐1.51563235	   -­‐0.70291489	   -­‐0.47539819	   -­‐2.827	  
1925.25	   -­‐1.56888224	   -­‐0.6646947	   -­‐0.32789761	   -­‐2.51900122	  
1925.17	   -­‐1.61215033	   -­‐0.62621018	   -­‐0.20151819	   -­‐2.21100184	  
1925.08	   -­‐1.41610514	   -­‐0.52990508	   -­‐0.07601845	   -­‐1.85642988	  
1925.00	   -­‐1.19824315	   -­‐0.35859746	   -­‐0.04411971	   -­‐1.50185764	  
1924.92	   -­‐0.921407	   -­‐0.07128305	   -­‐0.01611977	   -­‐1.1472854	  
1924.83	   -­‐0.90504365	   -­‐0.10187076	   -­‐0.21372248	   -­‐1.07914317	  
1924.75	   -­‐1.14911144	   -­‐0.30137966	   -­‐0.4207233	   -­‐1.29742864	  
1924.67	   -­‐1.2904787	   -­‐0.60608814	   -­‐0.48228079	   -­‐1.5157141	  
1924.58	   -­‐1.39386853	   -­‐0.40277966	   -­‐0.53778067	   -­‐1.73399957	  
1924.50	   -­‐1.57478739	   -­‐0.53701561	   -­‐0.43759872	   -­‐1.9853993	  
1924.42	   -­‐1.71931933	   -­‐0.67345561	   -­‐0.33093206	   -­‐2.13850016	  
1924.33	   -­‐1.77968547	   -­‐0.52364098	   -­‐0.2242654	   -­‐2.09500019	  
1924.25	   -­‐1.78158429	   -­‐0.66942537	   -­‐0.139039	   -­‐1.6067037	  
1924.17	   -­‐1.74895205	   -­‐1.9194878	   -­‐0.05470567	   -­‐0.89600427	  
1924.08	   -­‐1.54795246	   -­‐1.1753936	   0.02962766	   -­‐1.11433202	  
1924.00	   -­‐1.34913477	   -­‐0.4466672	   -­‐0.08028116	   -­‐1.33266535	  
1923.92	   -­‐1.20263419	   -­‐0.4626608	   -­‐0.19828092	   -­‐1.55099868	  
1923.83	   -­‐1.06476299	   -­‐0.5626632	   -­‐0.40460242	   -­‐1.62699954	  
1923.75	   -­‐1.13376285	   -­‐0.630104	   -­‐0.61460325	   -­‐1.70299954	  
1923.67	   -­‐1.21063193	   -­‐0.4814968	   -­‐0.4756379	   -­‐1.77899954	  
1923.58	   -­‐1.47616864	   -­‐0.67641519	   -­‐0.32213821	   -­‐1.86814252	  
1923.50	   -­‐1.57335577	   -­‐1.00001397	   -­‐0.39952084	   -­‐1.95728558	  
1923.42	   -­‐1.56559239	   -­‐1.21804126	   -­‐0.48652066	   -­‐2.04642864	  
1923.33	   -­‐1.54440595	   -­‐1.25362036	   -­‐0.57616101	   -­‐2.04585702	  
1923.25	   -­‐1.55845854	   -­‐1.28801218	   -­‐0.66591137	   -­‐1.95557141	  
1923.17	   -­‐1.44300624	   -­‐1.1118118	   -­‐0.60877915	   -­‐1.8652858	  
1923.08	   -­‐1.09731416	   -­‐0.93561142	   -­‐0.54552928	   -­‐1.77500019	  
1923.00	   -­‐1.04053834	   -­‐0.662496	   -­‐0.64668122	   -­‐1.3085019	  
1922.92	   -­‐0.99578843	   -­‐0.385976	   -­‐0.61115771	   -­‐0.84200283	  
169
1922.83	   -­‐1.15480651	   -­‐0.4066344	   -­‐0.40715772	   -­‐0.81350006	  
1922.75	   -­‐1.32230717	   -­‐0.3715488	   -­‐0.49052106	   -­‐0.78500073	  
1922.67	   -­‐1.40820338	   -­‐0.3308984	   -­‐0.58309433	   -­‐1.16449997	  
1922.58	   -­‐1.49070321	   -­‐0.4421872	   -­‐0.67242766	   -­‐1.54399921	  
1922.50	   -­‐1.52736712	   -­‐0.56185854	   -­‐0.8123213	   -­‐1.93949838	  
1922.42	   -­‐1.56953869	   -­‐0.68619902	   -­‐0.95432101	   -­‐2.33499759	  
1922.33	   -­‐1.6274658	   -­‐0.79647073	   -­‐0.77471792	   -­‐1.95850079	  
1922.25	   -­‐1.71483342	   -­‐0.8432	   -­‐0.58171715	   -­‐1.58199966	  
1922.17	   -­‐1.8011039	   -­‐0.88992927	   -­‐0.25431568	   -­‐1.40025002	  
1922.08	   -­‐1.52896461	   -­‐0.84120896	   0.07868364	   -­‐1.21850038	  
1922.00	   -­‐1.26839989	   -­‐0.75354851	   0.38640331	   -­‐1.21291668	  
1921.92	   -­‐1.38158397	   -­‐0.65097761	   0.27660689	   -­‐1.20733335	  
1921.83	   -­‐1.49278413	   -­‐0.63846045	   -­‐0.32205975	   -­‐1.20175001	  
1921.75	   -­‐1.50696323	   -­‐0.71492239	   -­‐0.37096028	   -­‐1.19616668	  
1921.67	   -­‐1.52038571	   -­‐0.66573507	   -­‐0.51012289	   -­‐1.19058335	  
1921.58	   -­‐1.45919168	   -­‐0.66378134	   -­‐0.78212288	   -­‐1.18500001	  
1921.50	   -­‐1.3980084	   -­‐0.81701604	   -­‐0.73635938	   -­‐1.49249873	  
1921.42	   -­‐1.61705601	   -­‐0.89127571	   -­‐0.67735938	   -­‐1.79999811	  
1921.33	   -­‐1.77090978	   -­‐0.92786821	   -­‐0.61835938	   -­‐2.14899925	  
1921.25	   -­‐1.94224632	   -­‐0.928	   -­‐0.49343867	   -­‐2.49799904	  
1921.17	   -­‐1.99456726	   -­‐0.87164286	   -­‐0.36577201	   -­‐1.98100008	  
1921.08	   -­‐1.46996411	   -­‐0.69314286	   -­‐0.23810534	   -­‐1.46400112	  
1921.00	   -­‐1.48348413	   -­‐0.7327057	   -­‐0.08067836	   -­‐1.24542854	  
1920.92	   -­‐1.42105799	   -­‐0.83384674	   -­‐0.06768162	   -­‐1.02685662	  
1920.83	   -­‐1.31849652	   -­‐0.82173007	   -­‐0.22568162	   -­‐0.80828469	  
1920.75	   -­‐1.37812296	   -­‐0.76710646	   -­‐0.42400204	   -­‐0.84014434	  
1920.67	   -­‐1.60503335	   -­‐0.71248285	   -­‐0.66264289	   -­‐1.12242973	  
1920.58	   -­‐1.77663273	   -­‐0.76184735	   -­‐0.94664287	   -­‐1.40471512	  
1920.50	   -­‐1.79100557	   -­‐0.69676353	   -­‐1.19224199	   -­‐1.68700074	  
1920.42	   -­‐1.93802937	   -­‐0.9856	   -­‐1.43624149	   -­‐2.09599992	  
1920.33	   -­‐2.04409596	   -­‐1.10035333	   -­‐1.153677	   -­‐2.5049991	  
1920.25	   -­‐2.06314358	   -­‐0.7202	   -­‐0.8491758	   -­‐2.39075048	  
1920.17	   -­‐1.97018459	   -­‐0.66863333	   -­‐0.78707938	   -­‐2.27650071	  
1920.08	   -­‐1.81423222	   -­‐0.72377333	   -­‐0.73507948	   -­‐1.81257325	  
1920.00	   -­‐1.4892675	   -­‐0.61386527	   -­‐0.53763839	   -­‐1.34864362	  
1919.92	   -­‐1.32932158	   -­‐0.3994515	   -­‐0.3341388	   -­‐1.21314278	  
1919.83	   -­‐1.37132158	   -­‐0.47981642	   -­‐0.50120175	   -­‐1.24185698	  
1919.75	   -­‐1.42548205	   -­‐0.73371584	   -­‐0.68370247	   -­‐1.3081419	  
1919.67	   -­‐1.51081788	   -­‐0.75416268	   -­‐0.80188136	   -­‐1.44957079	  
1919.58	   -­‐1.63215121	   -­‐0.63670991	   -­‐0.91738112	   -­‐1.59099968	  
1919.50	   -­‐2.0965301	   -­‐0.77349878	   -­‐0.89127969	   -­‐1.84719922	  
1919.42	   -­‐2.16453875	   -­‐0.81978537	   -­‐0.93410792	   -­‐2.08119927	  
1919.33	   -­‐1.85907701	   -­‐0.65275	   -­‐1.06477458	   -­‐2.27079912	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1919.25	   -­‐1.7411861	   -­‐0.77690244	   -­‐0.49783435	   -­‐1.7956044	  
1919.17	   -­‐1.50609731	   -­‐0.92775915	   -­‐0.21862754	   -­‐0.98800505	  
1919.08	   -­‐1.43359745	   -­‐0.7505816	   -­‐0.3112942	   -­‐0.90533385	  
1919.00	   -­‐1.36674228	   -­‐0.4965128	   -­‐0.35868043	   -­‐0.82266718	  
1918.92	   -­‐1.43524255	   -­‐0.3772272	   -­‐0.40418042	   -­‐0.74000052	  
1918.83	   -­‐1.50492402	   -­‐0.4974376	   -­‐0.44968042	   -­‐0.98633179	  
1918.75	   -­‐1.60292382	   -­‐0.607176	   -­‐0.39021941	   -­‐1.23266512	  
1918.67	   -­‐1.70216476	   -­‐0.2846384	   -­‐0.32638608	   -­‐1.47899845	  
1918.58	   -­‐1.8311645	   -­‐0.16849	   -­‐0.26255275	   -­‐1.77399815	  
1918.50	   -­‐1.9571818	   -­‐0.305678	   -­‐0.79840511	   -­‐1.95699903	  
1918.42	   -­‐2.01168202	   -­‐0.412932	   -­‐0.77909816	   -­‐1.95950062	  
1918.33	   -­‐2.05435018	   -­‐0.1350925	   -­‐0.61859885	   -­‐1.82333454	  
1918.25	   -­‐1.81335067	   -­‐0.410399	   -­‐0.4250972	   -­‐1.61466841	  
1918.17	   -­‐1.57668157	   -­‐0.5032125	   -­‐0.19880195	   -­‐1.33800174	  
1918.08	   -­‐1.44384281	   -­‐0.45729559	   -­‐0.41630194	   -­‐1.19287577	  
1918.00	   -­‐1.31100406	   -­‐0.36072407	   -­‐0.48068052	   -­‐1.04775063	  
1917.92	   -­‐1.22138741	   -­‐0.26415254	   -­‐0.53868051	   -­‐0.96012491	  
1917.83	   -­‐1.15210752	   -­‐0.16758102	   -­‐0.59668051	   -­‐0.98749994	  
1917.75	   -­‐1.12032395	   -­‐0.07100949	   -­‐0.65468051	   -­‐1.01487496	  
1917.67	   -­‐1.16820522	   0.02556203	   -­‐0.71268051	   -­‐1.10199996	  
1917.58	   -­‐1.2160865	   0.12213356	   -­‐0.7706805	   -­‐1.21900008	  
1917.50	   -­‐1.21253638	   -­‐0.00887764	   -­‐0.89647964	   -­‐1.3360005	  
1917.42	   -­‐1.33682741	   -­‐0.32213338	   -­‐0.92000309	   -­‐1.6360008	  
1917.33	   -­‐1.59008532	   -­‐0.5290881	   -­‐0.74503175	   -­‐1.9364993	  
1917.25	   -­‐1.7676984	   -­‐0.59729719	   -­‐0.21647902	   -­‐2.19274877	  
1917.17	   -­‐1.52520279	   -­‐0.38173997	   -­‐0.01715706	   -­‐2.35999894	  
1917.08	   -­‐1.35542668	   0.12162828	   -­‐0.61698351	   -­‐1.74100146	  
1917.00	   -­‐1.24744679	   0.0426154	   -­‐0.72938055	   -­‐1.41900333	  
1916.92	   -­‐1.2207055	   -­‐0.13521296	   -­‐0.81363037	   -­‐1.10200202	  
1916.83	   -­‐1.27903261	   -­‐0.01772275	   -­‐0.88948062	   -­‐1.25899963	  
1916.75	   -­‐1.32032524	   0.00837571	   -­‐0.96498092	   -­‐1.45299799	  
1916.67	   -­‐1.23388246	   -­‐0.27527923	   -­‐1.04480083	   -­‐1.99999651	  
1916.58	   -­‐1.1822278	   -­‐0.53453874	   -­‐1.12480066	   -­‐2.09314248	  
1916.50	   -­‐1.15302231	   -­‐0.76280543	   -­‐1.09055976	   -­‐2.18628555	  
1916.42	   -­‐1.77282895	   -­‐1.12883636	   -­‐1.05155984	   -­‐2.27942862	  
1916.33	   -­‐2.3338541	   -­‐1.18206545	   -­‐0.95399921	   -­‐2.35242863	  
1916.25	   -­‐1.93177866	   -­‐0.5836	   -­‐0.85399881	   -­‐2.40528571	  
1916.17	   -­‐1.68221752	   -­‐0.25756727	   -­‐0.92344077	   -­‐2.45814279	  
1916.08	   -­‐1.61271766	   -­‐0.242208	   -­‐0.99994062	   -­‐2.51099987	  
1916.00	   -­‐1.53585192	   -­‐0.3261936	   -­‐0.5428362	   -­‐1.61520287	  
1915.92	   -­‐1.28235091	   -­‐0.3848368	   -­‐0.25486617	   -­‐1.05279958	  
1915.83	   -­‐1.04302398	   -­‐0.52996	   -­‐0.19153284	   -­‐1.1571995	  
1915.75	   -­‐1.14352377	   -­‐0.699224	   -­‐0.46548225	   -­‐1.35919859	  
171
1915.67	   -­‐1.24994882	   -­‐0.805848	   -­‐0.77678929	   -­‐1.60999839	  
1915.58	   -­‐1.49844831	   -­‐1.237356	   -­‐1.11545595	   -­‐1.71466599	  
1915.50	   -­‐1.73754043	   -­‐1.535035	   -­‐1.50580301	   -­‐1.81933266	  
1915.42	   -­‐1.75104048	   -­‐1.48784	   -­‐1.71083445	   -­‐1.92399933	  
1915.33	   -­‐1.75599214	   -­‐1.315568	   -­‐1.35406095	   -­‐1.88733357	  
1915.25	   -­‐1.55599254	   -­‐1.162296	   -­‐0.69149619	   -­‐1.8506669	  
1915.17	   -­‐1.35459172	   -­‐0.87157	   -­‐0.33280305	   -­‐1.81400024	  
1915.08	   -­‐1.1195922	   -­‐0.561644	   -­‐0.73780303	   -­‐1.54257256	  
1915.00	   -­‐0.8974427	   -­‐0.40119	   -­‐0.73863988	   -­‐1.35328561	  
1914.92	   -­‐0.98344304	   -­‐0.422134	   -­‐0.72263988	   -­‐1.41042859	  
1914.83	   -­‐1.06778174	   -­‐0.49513	   -­‐0.70663988	   -­‐1.45457141	  
1914.75	   -­‐1.11228165	   -­‐0.52012	   -­‐0.76424044	   -­‐1.48571412	  
1914.67	   -­‐1.16232641	   -­‐0.455933	   -­‐0.82490711	   -­‐1.58157087	  
1914.58	   -­‐1.34532603	   -­‐0.82119756	   -­‐0.88557377	   -­‐1.69899971	  
1914.50	   -­‐1.52372212	   -­‐1.28537699	   -­‐1.11648171	   -­‐1.35350155	  
1914.42	   -­‐1.59172239	   -­‐1.13825492	   -­‐1.23303981	   -­‐1.00800224	  
1914.33	   -­‐1.65029349	   -­‐0.47231705	   -­‐1.20703981	   -­‐1.73599819	  
1914.25	   -­‐1.48279384	   -­‐0.06673073	   -­‐0.82455719	   -­‐1.78699947	  
1914.17	   -­‐1.31463359	   0.07419987	   -­‐0.48518476	   -­‐1.48200198	  
1914.08	   -­‐1.1306336	   0.0051228	   -­‐0.21385143	   -­‐1.32700101	  
1914.00	   -­‐0.9325927	   -­‐0.05698644	   -­‐0.21324007	   -­‐1.23566716	  
1913.92	   -­‐0.74315721	   -­‐0.07897757	   -­‐0.39257594	   -­‐1.4172477	  
1913.83	   -­‐1.04682387	   -­‐0.1287502	   -­‐0.76990926	   -­‐1.66533274	  
1913.75	   -­‐1.21224165	   -­‐0.26115984	   -­‐0.91748094	   -­‐1.77816536	  
1913.67	   -­‐1.26743187	   -­‐0.65446893	   -­‐1.04750749	   -­‐1.97899869	  
1913.58	   -­‐1.50302468	   -­‐0.74203322	   -­‐1.16817415	   -­‐2.04349945	  
1913.50	   -­‐1.73861749	   -­‐0.62287186	   -­‐1.15763989	   -­‐2.10799932	  
1913.42	   -­‐1.6468733	   -­‐0.50371051	   -­‐0.92114336	   -­‐2.02300055	  
1913.33	   -­‐1.40110976	   -­‐0.39912881	   -­‐0.42581004	   -­‐1.93800022	  
1913.25	   -­‐1.26369843	   -­‐0.38557492	   -­‐0.59096127	   -­‐1.72700096	  
1913.17	   -­‐1.35649488	   -­‐0.37202102	   -­‐0.55485133	   -­‐1.51600138	  
1913.08	   -­‐1.44929133	   -­‐0.35846712	   -­‐0.25018468	   -­‐1.20028868	  
1913.00	   -­‐1.19507079	   -­‐0.2114544	   -­‐0.24856007	   -­‐1.17985589	  
1912.92	   -­‐1.04463293	   -­‐0.06964	   -­‐0.25956007	   -­‐1.33199983	  
1912.83	   -­‐1.03296627	   -­‐0.826004	   -­‐0.27056007	   -­‐1.38699967	  
1912.75	   -­‐1.24146744	   -­‐1.1343808	   -­‐0.43164106	   -­‐1.39400001	  
1912.67	   -­‐1.39518935	   -­‐1.1031768	   -­‐0.59897439	   -­‐1.53442868	  
1912.58	   -­‐1.47385601	   -­‐0.7359904	   -­‐0.76630772	   -­‐1.89299908	  
1912.50	   -­‐1.41658396	   -­‐0.68053793	   -­‐0.68979946	   -­‐1.90757142	  
1912.42	   -­‐1.35365282	   -­‐0.83794621	   -­‐0.6031328	   -­‐1.92214289	  
1912.33	   -­‐1.39969349	   -­‐0.84481862	   -­‐0.51646613	   -­‐1.93671435	  
1912.25	   -­‐1.5070207	   -­‐0.81075586	   -­‐0.38883921	   -­‐1.91285684	  
1912.17	   -­‐1.55241117	   -­‐0.65794345	   -­‐0.25950588	   -­‐1.8505712	  
172
1912.08	   -­‐1.46620413	   -­‐0.57033793	   -­‐0.13017255	   -­‐1.78828556	  
1912.00	   -­‐1.38000159	   -­‐0.59274276	   -­‐0.0534797	   -­‐1.72599956	  
1911.92	   -­‐1.42697128	   -­‐0.50759515	   0.02102015	   -­‐1.41159981	  
1911.83	   -­‐1.00512985	   -­‐0.35967455	   -­‐0.05088045	   -­‐1.19320001	  
1911.75	   -­‐0.75669704	   -­‐0.22522182	   -­‐0.12888076	   -­‐1.16680003	  
1911.67	   -­‐1.19176377	   -­‐0.098	   -­‐0.32352158	   -­‐1.39159937	  
1911.58	   -­‐1.22333151	   -­‐0.15435932	   -­‐0.52302117	   -­‐1.74199908	  
1911.50	   -­‐1.25489926	   -­‐0.29135847	   -­‐0.63852065	   -­‐1.9694994	  
1911.42	   -­‐1.42549904	   -­‐0.3993661	   -­‐0.76738752	   -­‐1.96233351	  
1911.33	   -­‐1.66151678	   -­‐0.55699068	   -­‐0.91605418	   -­‐1.97624982	  
1911.25	   -­‐1.82905166	   -­‐0.62849153	   -­‐0.72231883	   -­‐2.13999919	  
1911.17	   -­‐1.85108552	   -­‐0.56739492	   -­‐0.42768445	   -­‐2.33750065	  
1911.08	   -­‐1.87311938	   -­‐0.39938305	   -­‐0.03135113	   -­‐2.09000065	  
1911.00	   -­‐1.73716766	   -­‐0.30238836	   -­‐0.41030227	   -­‐1.38879946	  
1910.92	   -­‐1.56391015	   -­‐0.28356293	   -­‐0.71926818	   -­‐1.00480066	  
1910.83	   -­‐1.28172625	   -­‐0.38158405	   -­‐0.80506632	   -­‐0.80260012	  
1910.75	   -­‐1.17555453	   -­‐0.47413448	   -­‐0.86780156	   -­‐1.26219925	  
1910.67	   -­‐1.26003728	   -­‐0.50683448	   -­‐1.12840062	   -­‐1.54649868	  
1910.58	   -­‐1.34069228	   -­‐0.45400862	   -­‐1.24340061	   -­‐1.76349855	  
1910.50	   -­‐1.42000914	   -­‐0.33552155	   -­‐1.14719965	   -­‐1.98633181	  
1910.42	   -­‐1.69561302	   -­‐0.37278182	   -­‐1.04219986	   -­‐2.21499847	  
1910.33	   -­‐1.90167623	   -­‐0.52978	   -­‐0.89927927	   -­‐2.13100056	  
1910.25	   -­‐1.88251132	   -­‐0.74636	   -­‐0.7547787	   -­‐1.87033625	  
1910.17	   -­‐1.77108482	   -­‐0.44026909	   -­‐0.70243965	   -­‐1.43300292	  
1910.08	   -­‐1.77320346	   -­‐0.55246102	   -­‐0.65393975	   -­‐1.033836	  
1910.00	   -­‐1.54395399	   -­‐0.71100847	   -­‐0.67248011	   -­‐1.05999911	  
1909.92	   -­‐1.58491067	   -­‐0.34533559	   -­‐0.79562788	   -­‐1.41349665	  
1909.83	   -­‐1.44508016	   -­‐0.40128983	   -­‐1.03829454	   -­‐1.59916859	  
1909.75	   -­‐1.46410368	   -­‐0.47712881	   -­‐0.95455952	   -­‐1.54807735	  
1909.67	   -­‐1.47584236	   -­‐0.45806864	   -­‐0.90046665	   -­‐2.44099401	  
1909.58	   -­‐1.40628022	   -­‐0.40594915	   -­‐0.89713332	   -­‐2.36900044	  
1909.50	   -­‐1.68838911	   -­‐0.39240418	   -­‐0.87043987	   -­‐2.2970004	  
1909.42	   -­‐1.9851385	   -­‐0.40689835	   -­‐0.8427732	   -­‐2.22500036	  
1909.33	   -­‐1.97251917	   -­‐0.36380214	   -­‐0.81510654	   -­‐2.15300032	  
1909.25	   -­‐1.94701907	   -­‐0.2788358	   -­‐0.8540002	   -­‐2.08100028	  
1909.17	   -­‐1.93831972	   -­‐0.23028394	   -­‐0.89566686	   -­‐2.00900024	  
1909.08	   -­‐1.93031974	   -­‐0.20829278	   -­‐0.93733353	   -­‐1.9370002	  
1909.00	   -­‐1.53318662	   -­‐0.2021265	   -­‐0.67595875	   -­‐1.39300258	  
1908.92	   -­‐1.21802415	   -­‐0.275051	   -­‐0.60528076	   -­‐0.84900367	  
1908.83	   -­‐1.14223617	   -­‐0.459781	   -­‐0.77328075	   -­‐1.11849926	  
1908.75	   -­‐1.25115472	   -­‐0.64554	   -­‐1.01040107	   -­‐1.3880005	  
1908.67	   -­‐1.41507493	   -­‐0.523172	   -­‐1.05658587	   -­‐1.7879997	  
1908.58	   -­‐1.67174159	   -­‐0.496584	   -­‐0.87525254	   -­‐2.1879989	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1908.50	   -­‐1.76805145	   -­‐0.56949951	   -­‐1.43680256	   -­‐2.22639996	  
1908.42	   -­‐1.88890799	   -­‐0.69384	   -­‐1.18633112	   -­‐2.26480002	  
1908.33	   -­‐2.07610402	   -­‐0.79987561	   -­‐0.75086509	   -­‐2.14180011	  
1908.25	   -­‐1.98589486	   -­‐0.76371122	   -­‐0.43814913	   -­‐1.85740102	  
1908.17	   -­‐1.76543384	   -­‐0.72754683	   -­‐0.27050018	   -­‐1.57300193	  
1908.08	   -­‐1.5514508	   -­‐0.51639323	   -­‐0.31425018	   -­‐1.28842985	  
1908.00	   -­‐1.43838816	   -­‐0.39523329	   -­‐0.3627202	   -­‐1.00385777	  
1907.92	   -­‐1.39582468	   -­‐0.43049177	   -­‐0.41138686	   -­‐0.7192857	  
1907.83	   -­‐1.39017496	   -­‐0.36070238	   -­‐0.46005353	   -­‐0.71885732	  
1907.75	   -­‐1.51876792	   -­‐0.37595057	   -­‐0.54616035	   -­‐1.00257128	  
1907.67	   -­‐1.67225291	   -­‐0.485856	   -­‐0.63382701	   -­‐1.28628524	  
1907.58	   -­‐1.80855234	   -­‐0.54043724	   -­‐0.72149367	   -­‐1.5699992	  
1907.50	   -­‐1.9900058	   -­‐0.48887974	   -­‐0.80884034	   -­‐1.72366623	  
1907.42	   -­‐2.22654134	   -­‐0.72721732	   -­‐0.79558617	   -­‐1.8773329	  
1907.33	   -­‐2.19145841	   -­‐0.8784038	   -­‐0.66425284	   -­‐2.03099957	  
1907.25	   -­‐1.97059532	   -­‐0.57488299	   0.06996282	   -­‐1.90800035	  
1907.17	   -­‐1.83159717	   -­‐0.4861645	   0.24386478	   -­‐1.78500035	  
1907.08	   -­‐1.74159717	   -­‐0.55399203	   -­‐0.26946854	   -­‐1.66200035	  
1907.00	   -­‐1.57492762	   -­‐0.490186	   -­‐0.38888037	   -­‐1.39671443	  
1906.92	   -­‐1.77123131	   -­‐0.529296	   -­‐0.49188037	   -­‐1.13142811	  
1906.83	   -­‐1.85531651	   -­‐0.711516	   -­‐0.59488036	   -­‐1.18128584	  
1906.75	   -­‐2.1236671	   -­‐1.297056	   -­‐0.63836014	   -­‐1.38871381	  
1906.67	   -­‐2.55888541	   -­‐1.56786	   -­‐0.67936014	   -­‐1.61128485	  
1906.58	   -­‐2.62935227	   -­‐1.485588	   -­‐0.72036014	   -­‐1.86414257	  
1906.50	   -­‐2.71463696	   -­‐1.22784167	   -­‐0.86216105	   -­‐2.11700007	  
1906.42	   -­‐2.61436054	   -­‐1.075464	   -­‐0.82719977	   -­‐2.17649995	  
1906.33	   -­‐2.36476215	   -­‐0.93435847	   -­‐0.78469986	   -­‐2.23599983	  
1906.25	   -­‐2.04333207	   -­‐0.83694394	   -­‐0.25211608	   -­‐1.71800252	  
1906.17	   -­‐1.74572319	   -­‐0.84730562	   -­‐0.11527937	   -­‐1.20000356	  
1906.08	   -­‐1.56394384	   -­‐0.80030708	   0.00422039	   -­‐1.05600066	  
1906.00	   -­‐1.3821645	   -­‐0.73388793	   -­‐0.5452418	   -­‐0.91200033	  
1905.92	   -­‐1.23179265	   -­‐0.8330009	   -­‐0.86344004	   -­‐0.768	  
1905.83	   -­‐1.09619898	   -­‐0.85718374	   -­‐0.87744004	   -­‐0.8428573	  
1905.75	   -­‐1.04725887	   -­‐0.8050859	   -­‐0.97784031	   -­‐1.13657125	  
1905.67	   -­‐1.18242813	   -­‐0.71024572	   -­‐1.19898773	   -­‐1.4302852	  
1905.58	   -­‐1.31759738	   -­‐0.63628263	   -­‐1.55765438	   -­‐1.72399915	  
1905.50	   -­‐1.49820525	   -­‐0.91108432	   -­‐1.52463986	   -­‐1.6842502	  
1905.42	   -­‐1.68070488	   -­‐1.6330518	   -­‐1.48251324	   -­‐1.64450027	  
1905.33	   -­‐1.58959688	   	  	   -­‐1.44884657	   -­‐1.66174995	  
1905.25	   -­‐1.48709647	   	  	   -­‐1.25453945	   -­‐1.6789998	  
1905.17	   -­‐1.26555262	   	  	   -­‐1.11625316	   -­‐1.48950018	  
1905.08	   -­‐1.03905308	   	  	   -­‐1.05158649	   -­‐1.30000055	  
1905.00	   -­‐0.962798	   	  	   -­‐0.81219935	   -­‐1.03540099	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1904.92	   -­‐0.89279815	   	  	   -­‐0.947434	   -­‐0.98299831	  
1904.83	   -­‐0.89720023	   	  	   -­‐1.07913342	   -­‐1.35499801	  
1904.75	   -­‐0.90470026	   	  	   -­‐1.24710102	   -­‐1.58819899	  
1904.67	   -­‐1.12388738	   	  	   -­‐1.56079958	   -­‐1.75199886	  
1904.58	   -­‐1.35188691	   	  	   -­‐1.39079959	   -­‐1.85199953	  
1904.50	   -­‐1.35943898	   	  	   -­‐1.47928005	   -­‐1.9170001	  
1904.42	   -­‐1.35781296	   	  	   -­‐1.57852985	   -­‐1.877	  
1904.33	   -­‐1.28626403	   	  	   -­‐1.17233908	   -­‐1.74200029	  
1904.25	   -­‐1.14480062	   	  	   -­‐0.74508739	   -­‐1.51200134	  
1904.17	   -­‐1.0075752	   	  	   -­‐0.76064015	   -­‐1.16371632	  
1904.08	   -­‐0.97198205	   	  	   -­‐0.79464008	   -­‐0.77600115	  
1904.00	   -­‐0.93638889	   	  	   -­‐0.60655957	   -­‐0.71600018	  
1903.92	   -­‐0.87054011	   	  	   -­‐0.63554729	   -­‐0.65600018	  
1903.83	   -­‐0.7904551	   	  	   -­‐0.93021395	   -­‐0.59600018	  
1903.75	   -­‐0.81112646	   	  	   -­‐0.93943999	   -­‐0.88633246	  
1903.67	   -­‐1.04587182	   	  	   -­‐1.11034742	   -­‐1.1766658	  
1903.58	   -­‐1.28061717	   	  	   -­‐1.48501407	   -­‐1.46699913	  
1903.50	   -­‐1.24231852	   	  	   -­‐1.43039986	   -­‐1.67349897	  
1903.42	   -­‐1.19265186	   	  	   -­‐1.38956661	   -­‐1.87999855	  
1903.33	   -­‐1.14298519	   	  	   -­‐1.36293329	   -­‐1.62350077	  
1903.25	   -­‐1.15380039	   	  	   -­‐1.23009941	   -­‐1.36699986	  
1903.17	   -­‐1.16713373	   	  	   -­‐0.96273342	   -­‐1.22200015	  
1903.08	   -­‐1.18046706	   	  	   -­‐1.01106675	   -­‐1.07700044	  
1903.00	   -­‐1.0974776	   	  	   -­‐0.98420001	   -­‐1.0563334	  
1902.92	   -­‐1.01047778	   	  	   -­‐0.95420007	   -­‐1.1668326	  
1902.83	   -­‐1.04828126	   	  	   -­‐1.0187601	   -­‐1.40849927	  
1902.75	   -­‐1.09128143	   	  	   -­‐1.08726037	   -­‐1.60216608	  
1902.67	   -­‐1.3589287	   	  	   -­‐1.17736033	   -­‐1.76933291	  
1902.58	   -­‐1.63592813	   	  	   -­‐1.26836014	   -­‐1.90999957	  
1902.50	   -­‐1.647	   	  	   -­‐1.30560005	   -­‐1.86320018	  
1902.42	   -­‐1.5904099	   	  	   -­‐1.43560022	   -­‐1.7746008	  
1902.33	   -­‐1.41357978	   	  	   -­‐1.23906602	   -­‐1.60240094	  
1902.25	   -­‐1.17206461	   	  	   -­‐0.83859965	   -­‐1.438601	  
1902.17	   -­‐0.91112009	   	  	   -­‐0.62220005	   -­‐1.27900113	  
1902.08	   -­‐0.91412009	   	  	   -­‐0.66095005	   -­‐1.06085819	  
1902.00	   -­‐0.91712009	   	  	   -­‐0.71786007	   -­‐0.84271483	  
1901.92	   -­‐0.92268194	   	  	   -­‐0.85970695	   -­‐0.88628508	  
1901.83	   -­‐0.98968194	   	  	   -­‐1.1003736	   -­‐1.06071315	  
1901.75	   -­‐1.05668194	   	  	   -­‐1.29688021	   -­‐1.21342773	  
1901.67	   -­‐1.12788631	   	  	   -­‐1.50197356	   -­‐1.3227137	  
1901.58	   -­‐1.29991991	   	  	   -­‐1.71930688	   -­‐1.43199966	  
1901.50	   -­‐1.47195351	   	  	   -­‐1.50719978	   -­‐1.47879982	  
1901.42	   -­‐1.53593256	   	  	   -­‐1.39097335	   -­‐1.44820087	  
175
1901.33	   -­‐1.5490682	   	  	   -­‐1.40830668	   -­‐1.26280102	  
1901.25	   -­‐1.55488104	   	  	   -­‐1.28675989	   -­‐1.20499996	  
1901.17	   -­‐1.5451353	   	  	   -­‐1.20649998	   -­‐1.21099996	  
1901.08	   -­‐1.53538955	   	  	   -­‐1.18149998	   -­‐1.29842815	  
1901.00	   -­‐1.22731147	   	  	   -­‐1.02161925	   -­‐1.28085724	  
1900.92	   -­‐0.90681213	   	  	   -­‐1.16667953	   -­‐1.35199997	  
1900.83	   -­‐0.72935515	   	  	   -­‐1.06451995	   -­‐1.49299951	  
1900.75	   -­‐0.55785447	   	  	   -­‐1.32496123	   -­‐1.60528552	  
1900.67	   -­‐0.85196954	   	  	   -­‐1.28512017	   -­‐1.63942813	  
1900.58	   -­‐1.1654689	   	  	   -­‐1.69388015	   -­‐1.71999975	  
1900.50	   -­‐1.12423852	   	  	   -­‐1.77340028	   -­‐1.76799985	  
1900.42	   -­‐1.06823864	   	  	   -­‐1.58448065	   -­‐1.92883247	  
1900.33	   -­‐1.2440852	   	  	   -­‐1.12577989	   -­‐2.20249914	  
1900.25	   -­‐1.42958594	   	  	   	  	   -­‐2.16350012	  
1900.17	   -­‐1.35683748	   	  	   	  	   -­‐1.86300178	  
1900.08	   -­‐1.27333765	   	  	   	  	   -­‐1.30100178	  
1900.00	   -­‐1.06119432	   	  	   	  	   -­‐0.74516843	  
1899.92	   -­‐0.84369476	   	  	   	  	   -­‐0.76666614	  
1899.83	   -­‐1.02652555	   	  	   	  	   -­‐1.1159985	  
1899.75	   -­‐1.22602634	   	  	   	  	   -­‐1.47999936	  
1899.67	   -­‐1.30936235	   	  	   	  	   -­‐1.67233285	  
1899.58	   -­‐1.38786219	   	  	   	  	   -­‐1.82399952	  
1899.50	   -­‐1.51217395	   	  	   	  	   -­‐1.99316613	  
1899.42	   -­‐1.67703064	   	  	   	  	   -­‐2.10366636	  
1899.33	   -­‐1.92398306	   	  	   	  	   -­‐2.10200021	  
1899.25	   -­‐1.87901892	   	  	   	  	   -­‐1.92633442	  
1899.17	   -­‐1.69216134	   	  	   	  	   -­‐1.60033421	  
1899.08	   -­‐1.39639914	   	  	   	  	   -­‐1.32700088	  
1899.00	   -­‐1.10063694	   	  	   	  	   -­‐1.09399999	  
1898.92	   -­‐0.97660905	   -­‐2.22328903	   	  	   -­‐1.08700005	  
1898.83	   -­‐0.93338857	   -­‐2.06645048	   	  	   -­‐1.23899951	  
1898.75	   -­‐0.94583455	   -­‐1.97326759	   	  	   -­‐1.43899775	  
1898.67	   -­‐1.07655466	   -­‐1.8800847	   	  	   -­‐1.4799997	  
1898.58	   -­‐1.20727477	   -­‐1.7156654	   	  	   -­‐1.58028522	  
1898.50	   -­‐1.14385777	   -­‐1.51892243	   	  	   -­‐1.68057116	  
1898.42	   -­‐1.43764729	   -­‐1.28603758	   	  	   -­‐1.72771421	  
1898.33	   -­‐1.82825067	   -­‐0.97874425	   	  	   -­‐1.74828558	  
1898.25	   -­‐1.81231898	   -­‐0.67145092	   	  	   -­‐1.76028575	  
1898.17	   -­‐1.37802941	   -­‐0.56198484	   	  	   -­‐1.75514289	  
1898.08	   -­‐1.41088143	   -­‐0.45948366	   	  	   -­‐1.75000002	  
1898.00	   -­‐1.27836238	   -­‐0.34868585	   	  	   -­‐1.53950111	  
1897.92	   -­‐1.22300308	   -­‐0.22668878	   	  	   -­‐1.32900153	  
1897.83	   -­‐1.34800368	   -­‐0.16516098	   	  	   -­‐1.21900036	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1897.75	   -­‐1.56090989	   -­‐0.52030341	   	  	   -­‐1.10900026	  
1897.67	   -­‐1.80643599	   -­‐1.04026732	   	  	   -­‐1.47199953	  
1897.58	   -­‐1.8423117	   -­‐1.16631245	   	  	   -­‐1.83499881	  
1897.50	   -­‐1.8781874	   -­‐1.1023551	   	  	   -­‐1.77750019	  
1897.42	   -­‐1.91406311	   -­‐1.08301334	   	  	   -­‐1.72000019	  
1897.33	   -­‐1.90247865	   -­‐1.15756004	   	  	   -­‐1.66250019	  
1897.25	   -­‐1.8434391	   -­‐1.23210673	   	  	   -­‐1.64466673	  
1897.17	   -­‐1.78439955	   -­‐0.84905057	   	  	   -­‐1.62683339	  
1897.08	   -­‐1.72536001	   -­‐0.44751702	   	  	   -­‐1.60900006	  
1897.00	   -­‐1.11242308	   -­‐0.34358537	   	  	   -­‐1.45099969	  
1896.92	   -­‐0.94994378	   -­‐0.37881073	   	  	   -­‐0.99200336	  
1896.83	   -­‐1.3432771	   -­‐0.30535463	   	  	   -­‐0.52600155	  
1896.75	   -­‐1.41276148	   -­‐0.18223317	   	  	   -­‐1.44198962	  
1896.67	   -­‐1.49084275	   -­‐0.20275707	   	  	   -­‐1.47499976	  
1896.58	   -­‐1.59484275	   -­‐0.38553366	   	  	   -­‐1.71833155	  
1896.50	   -­‐1.67002634	   -­‐0.63843195	   	  	   -­‐1.96166488	  
1896.42	   -­‐1.74401008	   -­‐0.75419853	   	  	   -­‐2.20499821	  
1896.33	   -­‐1.82978305	   -­‐0.80467854	   	  	   -­‐1.87100245	  
1896.25	   -­‐1.92734402	   -­‐0.8216764	   	  	   -­‐1.53700246	  
1896.17	   -­‐2.00224105	   -­‐0.822676	   	  	   -­‐1.20300246	  
1896.08	   -­‐1.5335744	   -­‐0.604556	   	  	   -­‐0.99733485	  
1896.00	   -­‐1.26327735	   -­‐0.336396	   	  	   -­‐0.79166818	  
1895.92	   -­‐1.1676811	   -­‐0.190809	   	  	   -­‐0.58600152	  
1895.83	   -­‐1.20968109	   -­‐0.20917	   	  	   -­‐0.92199752	  
1895.75	   -­‐1.14763608	   -­‐0.238325	   	  	   -­‐1.25799752	  
1895.67	   -­‐1.00862228	   -­‐0.300968	   	  	   -­‐1.59399752	  
1895.58	   -­‐1.14908814	   -­‐0.49011144	   	  	   -­‐1.69933256	  
1895.50	   -­‐1.289554	   -­‐0.69000593	   	  	   -­‐1.849666	  
1895.42	   -­‐1.40552795	   -­‐0.75036314	   	  	   -­‐2.04500015	  
1895.33	   -­‐1.50997745	   -­‐0.84601695	   	  	   -­‐2.07833349	  
1895.25	   -­‐1.52594413	   -­‐0.86132373	   	  	   -­‐1.8879981	  
1895.17	   -­‐1.35391053	   -­‐0.75864407	   	  	   -­‐1.47399833	  
1895.08	   -­‐1.18187693	   -­‐0.70922881	   	  	   -­‐1.11142608	  
1895.00	   -­‐1.07899744	   -­‐0.6209072	   	  	   -­‐1.04314285	  
1894.92	   -­‐1.07866965	   -­‐0.5016	   	  	   -­‐1.29199979	  
1894.83	   -­‐1.19533632	   -­‐0.341664	   	  	   -­‐1.49985721	  
1894.75	   -­‐1.25696151	   -­‐0.3419904	   	  	   -­‐1.45557095	  
1894.67	   -­‐1.40983336	   -­‐0.4537384	   	  	   -­‐1.24728583	  
1894.58	   -­‐1.67250002	   -­‐0.5633612	   	  	   -­‐1.03900071	  
1894.50	   -­‐1.67539006	   -­‐0.45181875	   	  	   -­‐1.19180045	  
1894.42	   -­‐1.69097711	   -­‐0.58845178	   	  	   -­‐1.94220205	  
1894.33	   -­‐1.75652621	   -­‐0.98056852	   	  	   -­‐2.64540172	  
1894.25	   -­‐1.54633207	   -­‐0.59210942	   	  	   -­‐2.68779069	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1894.17	   -­‐1.20957535	   -­‐0.33221103	   	  	   -­‐1.48699926	  
1894.08	   -­‐0.94912338	   -­‐0.2249661	   	  	   -­‐1.32499945	  
1894.00	   -­‐0.81269992	   -­‐0.15437288	   	  	   -­‐1.16299963	  
1893.92	   -­‐1.01156997	   -­‐0.2256461	   	  	   -­‐1.00099982	  
1893.83	   -­‐1.14151001	   -­‐0.30662475	   	  	   -­‐0.99071428	  
1893.75	   -­‐1.20252695	   -­‐0.33966237	   	  	   -­‐1.13214269	  
1893.67	   -­‐1.32169843	   -­‐0.4146	   	  	   -­‐1.2735711	  
1893.58	   -­‐1.46237639	   -­‐0.56595186	   	  	   -­‐1.41499951	  
1893.50	   -­‐1.51856131	   -­‐0.7363088	   	  	   -­‐1.82749856	  
1893.42	   -­‐1.57122798	   -­‐0.8948984	   	  	   -­‐2.23999856	  
1893.33	   -­‐1.62389464	   -­‐0.7729472	   	  	   -­‐2.65249856	  
1893.25	   -­‐1.62535998	   -­‐0.626552	   	  	   -­‐2.28833461	  
1893.17	   -­‐1.62469332	   -­‐0.4727904	   	  	   -­‐1.92416794	  
1893.08	   -­‐1.62402665	   -­‐0.4334728	   	  	   -­‐1.56000128	  
1893.00	   -­‐1.6004793	   -­‐0.52154442	   	  	   -­‐1.22766783	  
1892.92	   -­‐1.17661077	   -­‐0.53489727	   	  	   -­‐0.8953345	  
1892.83	   -­‐1.04187702	   -­‐0.43838015	   	  	   -­‐0.56300117	  
1892.75	   -­‐1.19444466	   -­‐0.33028852	   	  	   -­‐0.92799872	  
1892.67	   -­‐1.247081	   -­‐0.53732292	   	  	   -­‐1.29299871	  
1892.58	   -­‐1.78757365	   -­‐0.87780276	   	  	   -­‐1.65799871	  
1892.50	   -­‐1.80087979	   -­‐0.954296	   	  	   -­‐1.71533313	  
1892.42	   -­‐1.79137981	   -­‐0.888028	   	  	   -­‐1.77266646	  
1892.33	   -­‐1.67243701	   -­‐0.7474176	   	  	   -­‐1.8299998	  
1892.25	   -­‐1.54893652	   -­‐0.6164272	   	  	   -­‐1.45533466	  
1892.17	   -­‐1.55432028	   -­‐0.4887904	   	  	   -­‐1.080668	  
1892.08	   -­‐1.56507026	   -­‐0.3168592	   	  	   -­‐0.70600133	  
1892.00	   -­‐1.06340734	   -­‐0.269344	   	  	   -­‐0.87066608	  
1891.92	   -­‐0.76075894	   -­‐0.3069256	   	  	   -­‐1.03533275	  
1891.83	   -­‐0.71675894	   -­‐0.2662752	   	  	   -­‐1.19999941	  
1891.75	   -­‐1.04844837	   -­‐0.1880712	   	  	   -­‐1.50599891	  
1891.67	   -­‐1.22465274	   -­‐0.0989776	   	  	   -­‐1.81199891	  
1891.58	   -­‐1.19998607	   -­‐0.219596	   	  	   -­‐2.11799891	  
1891.50	   -­‐1.27119692	   -­‐0.56153073	   	  	   -­‐2.17419989	  
1891.42	   -­‐1.34640017	   -­‐0.93194732	   	  	   -­‐2.23039998	  
1891.33	   -­‐1.6428933	   -­‐1.01055805	   	  	   -­‐2.13819971	  
1891.25	   -­‐1.91261292	   -­‐0.83826927	   	  	   -­‐1.89759932	  
1891.17	   -­‐1.06393571	   -­‐0.62367317	   	  	   -­‐1.65699917	  
1891.08	   -­‐1.20684098	   -­‐0.505189	   	  	   -­‐1.46766583	  
1891.00	   -­‐1.16630416	   -­‐0.333512	   	  	   -­‐1.35333316	  
1890.92	   -­‐1.12685973	   -­‐0.12163	   	  	   -­‐1.31400201	  
1890.83	   -­‐1.27664736	   -­‐0.1812	   	  	   -­‐1.77133534	  
1890.75	   -­‐1.42643498	   -­‐0.2645	   	  	   -­‐2.03433363	  
1890.67	   -­‐1.43628829	   -­‐0.40798	   	  	   -­‐2.10299968	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1890.58	   -­‐1.44370356	   -­‐0.46154153	   	  	   -­‐2.02899976	  
1890.50	   -­‐1.52464181	   -­‐0.67977627	   	  	   -­‐1.95499985	  
1890.42	   -­‐1.60864164	   -­‐0.72422966	   	  	   -­‐1.88099993	  
1890.33	   -­‐1.79152435	   -­‐0.44570169	   	  	   -­‐1.81285716	  
1890.25	   -­‐1.97852509	   -­‐0.36889627	   	  	   -­‐1.75057151	  
1890.17	   -­‐1.82807582	   -­‐0.22274576	   	  	   -­‐1.68828587	  
1890.08	   -­‐1.66357616	   -­‐0.12566271	   	  	   -­‐1.62600023	  
1890.00	   -­‐1.84100446	   -­‐0.19608956	   	  	   -­‐1.41214315	  
1889.92	   -­‐1.57412378	   -­‐0.23507388	   	  	   -­‐1.19828552	  
1889.83	   -­‐1.25112747	   -­‐0.26712975	   	  	   -­‐1.12785714	  
1889.75	   -­‐1.15020393	   -­‐0.29386916	   	  	   -­‐1.12914285	  
1889.67	   -­‐1.35354207	   -­‐0.344895	   	  	   -­‐1.18357075	  
1889.58	   -­‐1.73187539	   -­‐0.41461696	   	  	   -­‐1.3442854	  
1889.50	   -­‐1.70763914	   -­‐0.43701	   	  	   -­‐1.50500009	  
1889.42	   -­‐1.66663922	   -­‐0.469511	   	  	   -­‐1.79179986	  
1889.33	   -­‐1.87908508	   -­‐0.586216	   	  	   -­‐1.97260004	  
1889.25	   -­‐2.10208596	   -­‐0.716164	   	  	   -­‐1.94140007	  
1889.17	   -­‐1.80091195	   -­‐0.399398	   	  	   -­‐1.63540128	  
1889.08	   -­‐1.47791261	   -­‐0.203795	   	  	   -­‐1.19200164	  
1889.00	   -­‐0.97178929	   -­‐0.11285125	   	  	   -­‐1.06600026	  
1888.92	   -­‐0.45804034	   -­‐0.06986853	   	  	   -­‐0.94000006	  
1888.83	   -­‐0.7531074	   -­‐0.17297362	   	  	   -­‐0.98780024	  
1888.75	   -­‐1.08185871	   -­‐0.39038749	   	  	   -­‐1.2094006	  
1888.67	   -­‐1.25868421	   -­‐0.42915971	   	  	   -­‐1.43100041	  
1888.58	   -­‐1.42918386	   -­‐0.32770051	   	  	   -­‐1.52600014	  
1888.50	   -­‐1.70288573	   -­‐0.36688034	   	  	   -­‐1.6899997	  
1888.42	   -­‐1.98088516	   -­‐0.41120682	   	  	   -­‐1.91942778	  
1888.33	   -­‐2.06400167	   -­‐0.59223137	   	  	   -­‐2.22657239	  
1888.25	   -­‐2.13900197	   -­‐0.67032169	   	  	   -­‐2.24457132	  
1888.17	   -­‐2.17656088	   -­‐0.69275513	   	  	   -­‐2.17057152	  
1888.08	   -­‐2.21256081	   -­‐0.59395493	   	  	   -­‐2.06700039	  
1888.00	   -­‐2.18668229	   -­‐0.72851707	   	  	   -­‐1.39500416	  
1887.92	   -­‐1.13261014	   -­‐0.49322927	   	  	   -­‐1.12400035	  
1887.83	   -­‐1.01181665	   -­‐0.21464634	   	  	   -­‐1.02700099	  
1887.75	   -­‐1.18100831	   -­‐0.33691951	   	  	   -­‐1.07700008	  
1887.67	   -­‐1.55178594	   -­‐0.36464878	   	  	   -­‐1.40724945	  
1887.58	   -­‐1.82128539	   -­‐0.468257	   	  	   -­‐1.41000058	  
1887.50	   -­‐2.0890041	   -­‐0.61601	   	  	   -­‐1.63166583	  
1887.42	   -­‐2.31400499	   -­‐0.6947	   	  	   -­‐1.52133406	  
1887.33	   -­‐2.53130084	   -­‐0.745464	   	  	   -­‐1.42650011	  
1887.25	   -­‐2.56380077	   -­‐0.818768	   	  	   -­‐1.53399882	  
1887.17	   -­‐2.58999724	   -­‐0.594346	   	  	   -­‐1.71600129	  
1887.08	   -­‐2.4582325	   -­‐0.06692271	   	  	   -­‐1.37600129	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1887.00	   -­‐2.13830308	   -­‐0.04156763	   	  	   -­‐0.98492916	  
1886.92	   -­‐1.2265159	   -­‐0.1706316	   	  	   -­‐0.59385684	  
1886.83	   -­‐1.06188945	   -­‐0.34836791	   	  	   -­‐0.51478569	  
1886.75	   -­‐1.42240152	   -­‐0.40847487	   	  	   -­‐0.59171404	  
1886.67	   -­‐1.51403209	   -­‐0.6395722	   	  	   -­‐0.79671226	  
1886.58	   -­‐1.76469875	   -­‐0.62683033	   	  	   -­‐1.25785617	  
1886.50	   -­‐1.99916476	   -­‐0.36793444	   	  	   -­‐1.71900001	  
1886.42	   -­‐2.21269424	   -­‐0.24054007	   	  	   -­‐1.78380012	  
1886.33	   -­‐2.25502758	   -­‐0.19055987	   	  	   -­‐1.84860022	  
1886.25	   -­‐2.1033132	   -­‐0.22211512	   	  	   -­‐1.55539833	  
1886.17	   -­‐1.78497557	   -­‐0.30183306	   	  	   -­‐0.90420041	  
1886.08	   -­‐1.43455245	   -­‐0.2299139	   	  	   -­‐0.2530025	  
1886.00	   -­‐1.08412933	   -­‐0.06811424	   	  	   -­‐0.40816607	  
1885.92	   -­‐1.03769681	   -­‐0.31898237	   	  	   -­‐0.56333274	  
1885.83	   -­‐1.1343073	   -­‐0.61549085	   	  	   -­‐0.7184994	  
1885.75	   -­‐1.26631019	   -­‐0.66744746	   	  	   -­‐0.87366607	  
1885.67	   -­‐1.47351323	   -­‐0.64059322	   	  	   -­‐1.02883273	  
1885.58	   -­‐1.68071626	   -­‐0.4429322	   	  	   -­‐1.1839994	  
1885.50	   -­‐1.97078723	   -­‐0.53958293	   	  	   -­‐1.60159905	  
1885.42	   -­‐2.27795784	   -­‐0.65639878	   	  	   -­‐2.01919972	  
1885.33	   -­‐2.55234598	   -­‐0.32602439	   	  	   -­‐2.2432001	  
1885.25	   -­‐2.76907735	   -­‐0.12472988	   	  	   -­‐2.17279727	  
1885.17	   -­‐2.68070036	   0.08548659	   	  	   -­‐1.79999781	  
1885.08	   -­‐1.9476559	   0.1136328	   	  	   -­‐1.26749888	  
1885.00	   -­‐1.60806059	   -­‐0.0461808	   	  	   -­‐0.73500006	  
1884.92	   -­‐1.64289395	   -­‐0.104824	   	  	   -­‐1.2715022	  
1884.83	   -­‐1.67772732	   -­‐0.151864	   	  	   -­‐1.80800103	  
1884.75	   -­‐1.48284354	   -­‐0.2280464	   	  	   -­‐1.93550078	  
1884.67	   -­‐0.82085408	   -­‐0.5665776	   	  	   -­‐2.06300041	  
1884.58	   -­‐1.14203996	   -­‐0.58327542	   	  	   -­‐2.16357207	  
1884.50	   -­‐1.46322585	   -­‐0.47745763	   	  	   -­‐2.24000003	  
1884.42	   -­‐1.52162589	   -­‐0.661	   	  	   -­‐2.24400001	  
1884.33	   -­‐1.45637143	   -­‐0.91125424	   	  	   -­‐2.08485675	  
1884.25	   -­‐1.3715902	   -­‐0.89983729	   	  	   -­‐1.7625703	  
1884.17	   -­‐1.24531923	   -­‐0.41415593	   	  	   -­‐1.52599987	  
1884.08	   -­‐1.11904826	   -­‐0.28352966	   	  	   -­‐1.31800082	  
1884.00	   -­‐1.10103975	   -­‐0.269752	   	  	   -­‐1.02050117	  
1883.92	   -­‐1.08753978	   -­‐0.4421235	   	  	   -­‐0.72033452	  
1883.83	   -­‐1.09084008	   -­‐0.72167	   	  	   -­‐0.83699844	  
1883.75	   -­‐1.0948401	   -­‐0.434285	   	  	   -­‐1.26899807	  
1883.67	   -­‐1.21212272	   -­‐0.3497	   	  	   -­‐1.66049997	  
1883.58	   -­‐1.33412247	   -­‐0.509996	   	  	   -­‐1.66799997	  
1883.50	   -­‐1.56524474	   -­‐0.68722426	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1883.42	   -­‐1.8009114	   -­‐0.56758569	   	  	  
	  1883.33	   -­‐2.03657806	   -­‐0.20872232	   	  	  
	  1883.25	   -­‐2.00023905	   -­‐0.09227925	   	  	  
	  1883.17	   -­‐1.95257238	   -­‐0.12962441	   	  	  
	  1883.08	   -­‐1.90490572	   -­‐0.000962	   	  	  
	  1883.00	   -­‐1.68819555	   0.033176	   	  	  
	  1882.92	   -­‐1.45494531	   -­‐0.088442	   	  	  
	  1882.83	   -­‐1.44713673	   -­‐0.21006	   	  	  
	  1882.75	   -­‐1.49939684	   -­‐0.268772	   	  	  
	  1882.67	   -­‐1.41073897	   -­‐0.272104	   	  	  
	  1882.58	   -­‐1.69657229	   -­‐0.275436	   	  	  
	  1882.50	   -­‐2.04829965	   -­‐0.41477531	   	  	  
	  1882.42	   -­‐2.40277118	   -­‐0.60342636	   	  	  
	  1882.33	   -­‐2.61821288	   -­‐0.86942769	   	  	  
	  1882.25	   -­‐2.69463564	   -­‐0.58398646	   	  	  
	  1882.17	   -­‐2.7484652	   -­‐0.43084633	   	  	  
	  1882.08	   -­‐2.28496822	   -­‐0.34444069	   	  	  
	  1882.00	   -­‐2.07916959	   -­‐0.4507084	   	  	  
	  1881.92	   -­‐1.86575602	   -­‐0.37707951	   	  	  
	  1881.83	   -­‐1.65779855	   -­‐0.44852428	   	  	  
	  1881.75	   -­‐1.64594341	   -­‐0.6430132	   	  	  
	  1881.67	   -­‐1.86816723	   -­‐1.19319683	   	  	  
	  1881.58	   -­‐2.14505374	   -­‐1.92069742	   	  	  
	  1881.50	   -­‐2.24290427	   -­‐1.86266341	   	  	  
	  1881.42	   -­‐2.33863598	   -­‐1.5815	   	  	  
	  1881.33	   -­‐2.23354701	   -­‐1.4853561	   	  	  
	  1881.25	   -­‐1.92765271	   -­‐1.48518293	   	  	  
	  1881.17	   -­‐1.62240123	   -­‐1.2742439	   	  	  
	  1881.08	   -­‐1.33256975	   -­‐1.09970463	   	  	  
	  1881.00	   -­‐1.2504568	   -­‐1.08178038	   	  	  
	  1880.92	   -­‐1.44707316	   -­‐1.07203728	   	  	  
	  1880.83	   -­‐1.68139305	   -­‐0.92081998	   	  	  
	  1880.75	   -­‐1.69904511	   -­‐0.84584973	   	  	  
	  1880.67	   -­‐1.45477909	   -­‐0.83625288	   	  	  
	  1880.58	   -­‐1.41749083	   -­‐0.65832346	   	  	  
	  1880.50	   -­‐1.5192018	   -­‐0.5554016	   	  	  
	  1880.42	   -­‐1.62670158	   -­‐0.5907208	   	  	  
	  1880.33	   -­‐1.8182036	   -­‐0.62604	   	  	  
	  1880.25	   -­‐2.01320437	   -­‐0.6613592	   	  	  
	  1880.17	   -­‐2.04116043	   -­‐0.6966784	   	  	  
	  1880.08	   -­‐2.06216039	   -­‐0.7319976	   	  	  
	  1880.00	   -­‐1.67715494	   -­‐0.7102928	   	  	  
	  1879.92	   -­‐1.34966232	   -­‐0.631204	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1879.83	   -­‐1.30333781	   -­‐0.3093328	   	  	  
	  1879.75	   -­‐1.32102026	   -­‐0.1512416	   	  	  
	  1879.67	   -­‐0.71488854	   -­‐0.147792	   	  	  
	  1879.58	   -­‐1.12593687	   -­‐0.254416	   	  	  
	  1879.50	   -­‐1.37872438	   -­‐0.415736	   	  	  
	  1879.42	   -­‐1.6190577	   -­‐0.6288896	   	  	  
	  1879.33	   -­‐1.85939102	   -­‐0.8781232	   	  	  
	  1879.25	   -­‐1.83027927	   -­‐0.8783652	   	  	  
	  1879.17	   -­‐1.78994594	   -­‐0.6421864	   	  	  
	  1879.08	   -­‐1.74961261	   -­‐0.273334	   	  	  
	  1879.00	   -­‐1.20398982	   0.08858443	   	  	  
	  1878.92	   -­‐0.90106679	   0.44394152	   	  	  
	  1878.83	   -­‐0.90773345	   0.50597922	   	  	  
	  1878.75	   -­‐1.03216231	   0.28956496	   	  	  
	  1878.67	   -­‐1.08237257	   0.12793567	   	  	  
	  1878.58	   -­‐1.03970591	   0.01847969	   	  	  
	  1878.50	   -­‐1.21888095	   -­‐0.08695122	   	  	  
	  1878.42	   -­‐1.37314759	   -­‐0.3106	   	  	  
	  1878.33	   -­‐1.4548553	   -­‐0.29157073	   	  	  
	  1878.25	   -­‐1.38355812	   -­‐0.22997256	   	  	  
	  1878.17	   -­‐1.23670779	   -­‐0.37606463	   	  	  
	  1878.08	   -­‐1.00450441	   -­‐0.36809492	   	  	  
	  1878.00	   -­‐0.77230102	   -­‐0.24949831	   	  	  
	  1877.92	   -­‐0.54009764	   -­‐0.24279593	   	  	  
	  1877.83	   -­‐0.48671405	   -­‐0.25650169	   	  	  
	  1877.75	   -­‐0.61213777	   -­‐0.18364949	   	  	  
	  1877.67	   -­‐0.73756149	   -­‐0.10343661	   	  	  
	  1877.58	   -­‐0.86298522	   -­‐0.00404136	   	  	  
	  1877.50	   -­‐1.12048403	   -­‐0.207778	   	  	  
	  1877.42	   -­‐1.38348349	   -­‐0.41273	   	  	  
	  1877.33	   -­‐1.38415983	   -­‐0.0198	   	  	  
	  1877.25	   -­‐1.37390979	   -­‐0.207225	   	  	  
	  1877.17	   -­‐1.25949772	   -­‐0.353934	   	  	  
	  1877.08	   -­‐1.14074797	   -­‐0.4403185	   	  	  
	  1877.00	   -­‐0.90731302	   -­‐0.51626585	   	  	  
	  1876.92	   -­‐0.66910165	   -­‐0.60505146	   	  	  
	  1876.83	   -­‐0.65345879	   -­‐0.68492488	   	  	  
	  1876.75	   -­‐0.86036935	   -­‐0.5674922	   	  	  
	  1876.67	   -­‐1.06537555	   -­‐0.45005951	   	  	  
	  1876.58	   -­‐1.22469731	   -­‐0.41250847	   	  	  
	  1876.50	   -­‐1.38401907	   -­‐0.46934746	   	  	  
	  1876.42	   -­‐1.45516994	   -­‐0.71289407	   	  	  
	  1876.33	   -­‐1.48483105	   -­‐0.47151864	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1876.25	   -­‐1.48730397	   -­‐0.20246949	   	  	  
	  1876.17	   -­‐1.43200746	   -­‐0.20388136	   	  	  
	  1876.08	   -­‐1.37671094	   -­‐0.19171441	   	  	  
	  1876.00	   -­‐0.95800604	   -­‐0.22061357	   	  	  
	  1875.92	   -­‐0.7480769	   -­‐0.29192632	   	  	  
	  1875.83	   -­‐1.01393185	   -­‐0.28263365	   	  	  
	  1875.75	   -­‐1.18566093	   -­‐0.23369523	   	  	  
	  1875.67	   -­‐1.31383288	   -­‐0.09015546	   	  	  
	  1875.58	   -­‐1.45959534	   -­‐0.11204449	   	  	  
	  1875.50	   -­‐1.6053578	   -­‐0.29366271	   	  	  
	  1875.42	   -­‐1.66755965	   -­‐0.6769839	   	  	  
	  1875.33	   -­‐1.69044109	   -­‐0.63523729	   	  	  
	  1875.25	   -­‐1.71061045	   -­‐0.50992542	   	  	  
	  1875.17	   -­‐1.72501721	   -­‐0.51274915	   	  	  
	  1875.08	   -­‐1.73942396	   -­‐0.31617458	   	  	  
	  1875.00	   -­‐1.31951297	   -­‐0.2116144	   	  	  
	  1874.92	   -­‐1.05309896	   -­‐0.220944	   	  	  
	  1874.83	   -­‐0.98809896	   -­‐0.2653808	   	  	  
	  1874.75	   -­‐1.11894221	   -­‐0.3499788	   	  	  
	  1874.67	   -­‐1.23908156	   -­‐0.4755952	   	  	  
	  1874.58	   -­‐1.33708155	   -­‐0.5826868	   	  	  
	  1874.50	   -­‐1.40207418	   -­‐0.658	   	  	  
	  1874.42	   -­‐1.46569206	   -­‐0.67538902	   	  	  
	  1874.33	   -­‐1.52930994	   -­‐0.4470878	   	  	  
	  1874.25	   -­‐1.59292783	   -­‐0.34318049	   	  	  
	  1874.17	   -­‐1.64577079	   -­‐0.27676585	   	  	  
	  1874.08	   -­‐1.44012108	   -­‐0.15775425	   	  	  
	  1874.00	   -­‐1.25399792	   -­‐0.14504749	   	  	  
	  1873.92	   -­‐1.1206646	   -­‐0.15330471	   	  	  
	  1873.83	   -­‐1.04778512	   -­‐0.24077001	   	  	  
	  1873.75	   -­‐1.03535574	   -­‐0.32823531	   	  	  
	  1873.67	   -­‐1.06210798	   -­‐0.35461529	   	  	  
	  1873.58	   -­‐1.10335092	   -­‐0.37007518	   	  	  
	  1873.50	   -­‐1.31573456	   -­‐0.5201	   	  	  
	  1873.42	   -­‐1.53153926	   -­‐0.67981829	   	  	  
	  1873.33	   -­‐1.73946709	   -­‐0.61550244	   	  	  
	  1873.25	   -­‐1.5887261	   -­‐0.48313415	   	  	  
	  1873.17	   -­‐1.2703156	   -­‐0.17519024	   	  	  
	  1873.08	   -­‐0.97831619	   -­‐0.03912827	   	  	  
	  1873.00	   -­‐0.70496196	   -­‐0.15608123	   	  	  
	  1872.92	   -­‐0.87896265	   -­‐0.25313956	   	  	  
	  1872.83	   -­‐1.04840114	   -­‐0.33485718	   	  	  
	  1872.75	   -­‐1.10840101	   -­‐0.40135726	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1872.67	   -­‐1.17186217	   -­‐0.45608525	   	  	  
	  1872.58	   -­‐1.31836188	   -­‐0.56109018	   	  	  
	  1872.50	   -­‐1.46132064	   -­‐0.70511603	   	  	  
	  1872.42	   -­‐1.51932087	   -­‐0.74381305	   	  	  
	  1872.33	   -­‐1.56112352	   -­‐0.76456967	   	  	  
	  1872.25	   -­‐1.21437423	   -­‐0.74961014	   	  	  
	  1872.17	   -­‐0.88199351	   -­‐0.63847936	   	  	  
	  1872.08	   -­‐0.89432685	   -­‐0.49208504	   	  	  
	  1872.00	   -­‐0.87371929	   -­‐0.39951023	   	  	  
	  1871.92	   -­‐0.83692361	   -­‐0.34761428	   	  	  
	  1871.83	   -­‐1.0849236	   -­‐0.29571833	   	  	  
	  1871.75	   -­‐1.28648235	   -­‐0.21530783	   	  	  
	  1871.67	   -­‐1.44284776	   -­‐0.05903687	   	  	  
	  1871.58	   -­‐1.46403417	   -­‐0.11956949	   	  	  
	  1871.50	   -­‐1.48522057	   -­‐0.35168	   	  	  
	  1871.42	   -­‐1.48191507	   -­‐0.58512475	   	  	  
	  1871.33	   -­‐1.46708451	   -­‐0.8160678	   	  	  
	  1871.25	   -­‐1.37794478	   -­‐0.87960169	   	  	  
	  1871.17	   -­‐1.13091131	   -­‐0.85015593	   	  	  
	  1871.08	   -­‐0.88387784	   -­‐0.53587492	   	  	  
	  1871.00	   -­‐0.70679754	   -­‐0.361892	   	  	  
	  1870.92	   -­‐0.75620169	   -­‐0.327161	   	  	  
	  1870.83	   -­‐0.98073764	   -­‐0.249498	   	  	  
	  1870.75	   -­‐1.12929814	   -­‐0.148705	   	  	  
	  1870.67	   -­‐1.07053792	   -­‐0.41264	   	  	  
	  1870.58	   -­‐1.39887124	   -­‐0.558636	   	  	  
	  1870.50	   -­‐1.29434005	   -­‐0.60603024	   	  	  
	  1870.42	   -­‐1.27353881	   -­‐0.63569317	   	  	  
	  1870.33	   -­‐1.46896659	   -­‐0.66586341	   	  	  
	  1870.25	   -­‐1.1929432	   -­‐0.73778585	   	  	  
	  1870.17	   -­‐0.70421664	   -­‐0.80970829	   	  	  
	  1870.08	   -­‐0.43472513	   -­‐0.77431672	   	  	  
	  1870.00	   -­‐0.25157696	   -­‐0.5516645	   	  	  
	  1869.92	   -­‐0.30185944	   -­‐0.24510997	   	  	  
	  1869.83	   -­‐0.36400665	   -­‐0.3071329	   	  	  
	  1869.75	   -­‐0.43801795	   -­‐0.73747063	   	  	  
	  1869.67	   -­‐0.50419294	   -­‐0.584134	   	  	  
	  1869.58	   -­‐0.56746978	   -­‐0.51712297	   	  	  
	  1869.50	   -­‐0.97000559	   -­‐0.655816	   	  	  
	  1869.42	   -­‐1.15298545	   -­‐0.9010512	   	  	  
	  1869.33	   -­‐1.06165212	   -­‐0.7968048	   	  	  
	  1869.25	   -­‐0.99079907	   -­‐0.6503536	   	  	  
	  1869.17	   -­‐0.74630072	   -­‐0.4690928	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1869.08	   -­‐0.2969674	   -­‐0.343216	   	  	  
	  1869.00	   -­‐0.60563783	   -­‐0.35961541	   	  	  
	  1868.92	   -­‐0.80870637	   -­‐0.53698302	   	  	  
	  1868.83	   -­‐0.72029131	   -­‐0.51066634	   	  	  
	  1868.75	   -­‐0.81846628	   -­‐0.45737324	   	  	  
	  1868.67	   -­‐1.01260504	   -­‐0.47565856	   	  	  
	  1868.58	   -­‐1.40260424	   -­‐0.4756648	   	  	  
	  1868.50	   -­‐1.78144101	   -­‐0.4661264	   	  	  
	  1868.42	   -­‐1.89244145	   -­‐0.5847456	   	  	  
	  1868.33	   -­‐1.98547433	   -­‐0.6192928	   	  	  
	  1868.25	   -­‐1.64747502	   -­‐0.576842	   	  	  
	  1868.17	   -­‐1.31867659	   -­‐0.3945816	   	  	  
	  1868.08	   -­‐1.21062593	   -­‐0.30182712	   	  	  
	  1868.00	   -­‐1.10257527	   -­‐0.28030169	   	  	  
	  1867.92	   -­‐0.95245577	   -­‐0.25890028	   	  	  
	  1867.83	   -­‐0.78253994	   -­‐0.28266667	   	  	  
	  1867.75	   -­‐0.7122904	   -­‐0.30643305	   	  	  
	  1867.67	   -­‐0.85381558	   -­‐0.33019944	   	  	  
	  1867.58	   -­‐0.99534076	   -­‐0.40277288	   	  	  
	  1867.50	   -­‐1.16763631	   -­‐0.62291451	   	  	  
	  1867.42	   -­‐1.34121354	   -­‐0.72957889	   	  	  
	  1867.33	   -­‐1.43206514	   -­‐0.72831073	   	  	  
	  1867.25	   -­‐1.44019522	   -­‐0.72041209	   	  	  
	  1867.17	   -­‐1.43843774	   -­‐0.79324862	   	  	  
	  1867.08	   -­‐1.1994547	   -­‐0.68936441	   	  	  
	  1867.00	   -­‐0.95803087	   -­‐0.43287571	   	  	  
	  1866.92	   -­‐0.71000828	   -­‐0.23374746	   	  	  
	  1866.83	   -­‐0.63317629	   -­‐0.32265593	   	  	  
	  1866.75	   -­‐0.72752656	   -­‐0.43787288	   	  	  
	  1866.67	   -­‐0.89487805	   -­‐0.40257627	   	  	  
	  1866.58	   -­‐1.08922832	   -­‐0.38386864	   	  	  
	  1866.50	   -­‐1.55007771	   -­‐0.4694078	   	  	  
	  1866.42	   -­‐1.91685502	   -­‐0.60786341	   	  	  
	  1866.33	   -­‐2.06014839	   -­‐0.50424634	   	  	  
	  1866.25	   -­‐2.10143893	   -­‐0.44742537	   	  	  
	  1866.17	   -­‐2.0873791	   -­‐0.42842439	   	  	  
	  1866.08	   -­‐1.89691285	   -­‐0.425	   	  	  
	  1866.00	   -­‐1.70644659	   -­‐0.425	   	  	  
	  1865.92	   -­‐1.51598033	   -­‐0.48904475	   	  	  
	  1865.83	   -­‐1.32551408	   -­‐0.57319186	   	  	  
	  1865.75	   -­‐0.91612384	   -­‐0.508	   	  	  
	  1865.67	   -­‐0.7988555	   -­‐0.47969695	   	  	  
	  1865.58	   -­‐1.14486769	   -­‐0.58756339	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1865.50	   -­‐1.23970811	   -­‐0.57968016	   	  	  
	  1865.42	   -­‐1.33373268	   -­‐0.42974053	   	  	  
	  1865.33	   -­‐1.4422698	   -­‐0.60078291	   	  	  
	  1865.25	   -­‐1.45212145	   -­‐0.76056231	   	  	  
	  1865.17	   -­‐1.40567476	   -­‐0.48658724	   	  	  
	  1865.08	   -­‐1.12262392	   -­‐0.31213279	   	  	  
	  1865.00	   -­‐0.94269603	   -­‐0.22699751	   	  	  
	  1864.92	   -­‐1.04156608	   -­‐0.17006751	   	  	  
	  1864.83	   -­‐1.10625458	   -­‐0.25477966	   	  	  
	  1864.75	   -­‐1.13676305	   -­‐0.33949181	   	  	  
	  1864.67	   -­‐1.25718249	   -­‐0.34883862	   	  	  
	  1864.58	   -­‐1.4108548	   -­‐0.33994389	   	  	  
	  1864.50	   -­‐1.44861004	   -­‐0.3950122	   	  	  
	  1864.42	   -­‐1.44836525	   -­‐0.5688878	   	  	  
	  1864.33	   -­‐1.3776332	   -­‐0.6299122	   	  	  
	  1864.25	   -­‐1.42818435	   -­‐0.40490854	   	  	  
	  1864.17	   -­‐1.52764303	   -­‐0.50769756	   	  	  
	  1864.08	   -­‐1.43124489	   -­‐0.53001695	   	  	  
	  1864.00	   -­‐1.33484675	   -­‐0.0838678	   	  	  
	  1863.92	   -­‐1.23254142	   -­‐0.11517627	   	  	  
	  1863.83	   -­‐1.12745633	   -­‐0.3043661	   	  	  
	  1863.75	   -­‐1.11091767	   -­‐0.38886915	   	  	  
	  1863.67	   -­‐1.28252755	   -­‐0.45079661	   	  	  
	  1863.58	   -­‐1.45413742	   -­‐0.43554847	   	  	  
	  1863.50	   -­‐1.35758423	   -­‐0.49582569	   	  	  
	  1863.42	   -­‐1.24986066	   -­‐0.65246994	   	  	  
	  1863.33	   -­‐1.19356092	   -­‐0.5939366	   	  	  
	  1863.25	   -­‐1.18868288	   -­‐0.46629132	   	  	  
	  1863.17	   -­‐1.18145132	   -­‐0.25936244	   	  	  
	  1863.08	   -­‐1.11775075	   -­‐0.18488517	   	  	  
	  1863.00	   -­‐1.05405019	   -­‐0.24957288	   	  	  
	  1862.92	   -­‐0.99034963	   -­‐0.45358729	   	  	  
	  1862.83	   -­‐0.94331607	   -­‐0.37405085	   	  	  
	  1862.75	   -­‐0.91294884	   -­‐0.26441102	   	  	  
	  1862.67	   -­‐0.88258161	   -­‐0.43030508	   	  	  
	  1862.58	   -­‐0.85221438	   -­‐0.57697203	   	  	  
	  1862.50	   -­‐0.88807356	   -­‐0.65535123	   	  	  
	  1862.42	   -­‐1.36014304	   -­‐0.64925612	   	  	  
	  1862.33	   -­‐1.49788604	   -­‐0.6068683	   	  	  
	  1862.25	   -­‐1.47436187	   -­‐0.52993044	   	  	  
	  1862.17	   -­‐1.08061375	   -­‐0.31416365	   	  	  
	  1862.08	   -­‐0.87100924	   -­‐0.2105922	   	  	  
	  1862.00	   -­‐0.75659462	   -­‐0.21369831	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1861.92	   -­‐0.89953247	   -­‐0.21680441	   	  	  
	  1861.83	   -­‐1.00235654	   -­‐0.21991051	   	  	  
	  1861.75	   -­‐1.0650684	   -­‐0.23645424	   	  	  
	  1861.67	   -­‐1.2655335	   -­‐0.25339661	   	  	  
	  1861.58	   -­‐1.51694592	   -­‐0.27033898	   	  	  
	  1861.50	   -­‐1.75822182	   -­‐0.30161098	   	  	  
	  1861.42	   -­‐1.75110557	   -­‐0.53830061	   	  	  
	  1861.33	   -­‐1.80113024	   -­‐0.92493171	   	  	  
	  1861.25	   -­‐1.80548327	   -­‐1.00002073	   	  	  
	  1861.17	   -­‐1.33828938	   -­‐0.8025	   	  	  
	  1861.08	   -­‐1.1705634	   -­‐0.59666441	   	  	  
	  1861.00	   -­‐1.12909354	   -­‐0.41876949	   	  	  
	  1860.92	   -­‐1.37978682	   -­‐0.25794169	   	  	  
	  1860.83	   -­‐1.01607652	   -­‐0.10320136	   	  	  
	  1860.75	   -­‐1.14012096	   -­‐0.28410508	   	  	  
	  1860.67	   -­‐1.35117081	   -­‐0.45463695	   	  	  
	  1860.58	   -­‐1.4952386	   -­‐0.53454847	   	  	  
	  1860.50	   -­‐1.55620041	   -­‐0.668469	   	  	  
	  1860.42	   -­‐1.61370029	   -­‐0.868457	   	  	  
	  1860.33	   -­‐1.61071995	   -­‐1.03164	   	  	  
	  1860.25	   -­‐1.60521993	   -­‐0.683446	   	  	  
	  1860.17	   -­‐1.7355615	   -­‐0.639836	   	  	  
	  1860.08	   -­‐1.87156122	   -­‐0.668241	   	  	  
	  1860.00	   -­‐1.8549998	   -­‐0.6481392	   	  	  
	  1859.92	   -­‐1.52871295	   -­‐0.556176	   	  	  
	  1859.83	   -­‐1.14839695	   -­‐0.3388752	   	  	  
	  1859.75	   -­‐1.06160329	   -­‐0.2173896	   	  	  
	  1859.67	   -­‐1.42440252	   -­‐0.2420464	   	  	  
	  1859.58	   -­‐1.71440251	   -­‐0.4704184	   	  	  
	  1859.50	   -­‐1.79064058	   -­‐0.59347004	   	  	  
	  1859.42	   -­‐1.80307955	   -­‐0.54698873	   	  	  
	  1859.33	   -­‐2.1349575	   -­‐0.56621654	   	  	  
	  1859.25	   -­‐2.02247622	   -­‐0.67642288	   	  	  
	  1859.17	   -­‐1.7255723	   -­‐0.73788498	   	  	  
	  1859.08	   -­‐1.60290564	   -­‐0.73163749	   	  	  
	  1859.00	   -­‐1.46599911	   -­‐0.43714335	   	  	  
	  1858.92	   -­‐1.32849939	   -­‐0.042	   	  	  
	  1858.83	   -­‐1.43340093	   -­‐0.11228094	   	  	  
	  1858.75	   -­‐1.54840139	   -­‐0.21228269	   	  	  
	  1858.67	   -­‐1.68788144	   -­‐0.31228444	   	  	  
	  1858.58	   -­‐1.82838116	   -­‐0.38786384	   	  	  
	  1858.50	   -­‐1.9774155	   -­‐0.39577219	   	  	  
	  1858.42	   -­‐2.11139082	   -­‐0.40003877	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1858.33	   -­‐2.21261082	   -­‐0.34575319	   	  	  
	  1858.25	   -­‐2.26987843	   -­‐0.27345947	   	  	  
	  1858.17	   -­‐2.29304282	   -­‐0.19483259	   	  	  
	  1858.08	   -­‐1.99417277	   -­‐0.21372414	   	  	  
	  1858.00	   -­‐1.73527	   -­‐0.33274411	   	  	  
	  1857.92	   -­‐1.58442255	   -­‐0.42775327	   	  	  
	  1857.83	   -­‐1.48527082	   -­‐0.36548984	   	  	  
	  1857.75	   -­‐1.43781319	   -­‐0.30322641	   	  	  
	  1857.67	   -­‐1.58337456	   -­‐0.32919404	   	  	  
	  1857.58	   -­‐1.8003237	   -­‐0.38129175	   	  	  
	  1857.50	   -­‐2.08705032	   -­‐0.43869268	   	  	  
	  1857.42	   -­‐2.31775664	   -­‐0.50773171	   	  	  
	  1857.33	   -­‐2.42324496	   -­‐0.59509512	   	  	  
	  1857.25	   -­‐2.14353204	   -­‐0.57827805	   	  	  
	  1857.17	   -­‐1.69036524	   -­‐0.27922049	   	  	  
	  1857.08	   -­‐1.42454604	   -­‐0.1655756	   	  	  
	  1857.00	   -­‐1.24979714	   -­‐0.35914188	   	  	  
	  1856.92	   -­‐1.32126606	   -­‐0.5368128	   	  	  
	  1856.83	   -­‐1.38581398	   -­‐0.60585321	   	  	  
	  1856.75	   -­‐1.4434411	   -­‐0.67489361	   	  	  
	  1856.67	   -­‐1.49199468	   -­‐0.55817851	   	  	  
	  1856.58	   -­‐1.53719242	   -­‐0.38494305	   	  	  
	  1856.50	   -­‐1.67180099	   -­‐0.3244528	   	  	  
	  1856.42	   -­‐1.81013432	   -­‐0.4290776	   	  	  
	  1856.33	   -­‐1.94846765	   -­‐0.629008	   	  	  
	  1856.25	   -­‐1.97864018	   -­‐0.7529216	   	  	  
	  1856.17	   -­‐2.00430685	   -­‐0.750256	   	  	  
	  1856.08	   -­‐2.02997351	   -­‐0.6283152	   	  	  
	  1856.00	   -­‐1.76123698	   -­‐0.60525463	   	  	  
	  1855.92	   -­‐1.28823846	   -­‐0.41891508	   	  	  
	  1855.83	   -­‐1.09187877	   -­‐0.10914905	   	  	  
	  1855.75	   -­‐1.52850492	   -­‐0.22348791	   	  	  
	  1855.67	   -­‐1.59884017	   -­‐0.32975707	   	  	  
	  1855.58	   -­‐1.6298002	   -­‐0.38594611	   	  	  
	  1855.50	   -­‐1.76680549	   -­‐0.25382341	   	  	  
	  1855.42	   -­‐1.89500042	   -­‐0.49031415	   	  	  
	  1855.33	   -­‐1.9950009	   -­‐0.72680488	   	  	  
	  1855.25	   -­‐1.99217028	   -­‐0.66613756	   	  	  
	  1855.17	   -­‐1.93393072	   -­‐0.58649463	   	  	  
	  1855.08	   -­‐1.70723582	   -­‐0.44815797	   	  	  
	  1855.00	   -­‐1.60701679	   -­‐0.24597898	   	  	  
	  1854.92	   -­‐1.5934352	   -­‐0.1814	   	  	  
	  1854.83	   -­‐1.61956514	   -­‐0.17349356	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1854.75	   -­‐1.59703367	   -­‐0.173	   	  	  
	  1854.67	   -­‐1.71679898	   -­‐0.16489559	   	  	  
	  1854.58	   -­‐2.09391761	   -­‐0.11632746	   	  	  
	  1854.50	   -­‐2.30802568	   -­‐0.30713415	   	  	  
	  1854.42	   -­‐2.58122135	   -­‐0.70343659	   	  	  
	  1854.33	   -­‐2.77146392	   -­‐0.76606341	   	  	  
	  1854.25	   -­‐2.73190018	   -­‐0.3192	   	  	  
	  1854.17	   -­‐2.35992972	   -­‐0.386	   	  	  
	  1854.08	   -­‐1.95823346	   -­‐0.06705763	   	  	  
	  1854.00	   -­‐1.57548996	   -­‐0.36241966	   	  	  
	  1853.92	   -­‐1.43786431	   -­‐0.35067797	   	  	  
	  1853.83	   -­‐1.48574667	   -­‐0.20949153	   	  	  
	  1853.75	   -­‐1.6592056	   -­‐0.53134441	   	  	  
	  1853.67	   -­‐1.91328824	   -­‐0.8070339	   	  	  
	  1853.58	   -­‐1.95820364	   -­‐0.67149492	   	  	  
	  1853.50	   -­‐1.92399987	   -­‐0.59313463	   	  	  
	  1853.42	   -­‐1.92845152	   -­‐0.60369951	   	  	  
	  1853.33	   -­‐2.02204954	   -­‐0.61426439	   	  	  
	  1853.25	   -­‐1.94999881	   -­‐0.63730488	   	  	  
	  1853.17	   -­‐1.80121967	   -­‐0.66127902	   	  	  
	  1853.08	   -­‐1.68172815	   -­‐0.52422712	   	  	  
	  1853.00	   -­‐1.56223663	   -­‐0.21323729	   	  	  
	  1852.92	   -­‐1.44274511	   -­‐0.04734322	   	  	  
	  1852.83	   -­‐1.36336702	   -­‐0.06245763	   	  	  
	  1852.75	   -­‐1.32410148	   -­‐0.21936017	   	  	  
	  1852.67	   -­‐1.28483595	   -­‐0.51232203	   	  	  
	  1852.58	   -­‐1.24557041	   -­‐0.70436695	   	  	  
	  1852.50	   -­‐2.25668846	   -­‐0.95986391	   	  	  
	  1852.42	   -­‐2.8820845	   -­‐1.35531619	   	  	  
	  1852.33	   -­‐2.89489573	   -­‐1.4718909	   	  	  
	  1852.25	   -­‐2.38414413	   -­‐1.08444206	   	  	  
	  1852.17	   -­‐1.95408275	   -­‐0.53094912	   	  	  
	  1852.08	   -­‐1.55620208	   -­‐0.57571525	   	  	  
	  1852.00	   -­‐1.15832142	   -­‐0.17474576	   	  	  
	  1851.92	   -­‐1.0387797	   -­‐0.2028678	   	  	  
	  1851.83	   -­‐1.05022041	   -­‐0.42029492	   	  	  
	  1851.75	   -­‐1.074814	   -­‐0.52406644	   	  	  
	  1851.67	   -­‐1.12735628	   -­‐0.63301627	   	  	  
	  1851.58	   -­‐1.17989856	   -­‐0.82333559	   	  	  
	  1851.50	   -­‐1.47878124	   -­‐0.9152886	   	  	  
	  1851.42	   -­‐1.74656139	   -­‐0.84793767	   	  	  
	  1851.33	   -­‐1.92644031	   -­‐0.89622338	   	  	  
	  1851.25	   -­‐1.74558292	   -­‐0.9501644	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1851.17	   -­‐1.39393049	   -­‐0.69295088	   	  	  
	  1851.08	   -­‐1.01723623	   -­‐0.52154237	   	  	  
	  1851.00	   -­‐0.64054197	   -­‐0.45094915	   	  	  
	  1850.92	   -­‐0.68971256	   -­‐0.38035593	   	  	  
	  1850.83	   -­‐0.93928967	   -­‐0.30976271	   	  	  
	  1850.75	   -­‐1.12540718	   -­‐0.3369339	   	  	  
	  1850.67	   -­‐1.17667828	   -­‐0.37279525	   	  	  
	  1850.58	   -­‐1.22794938	   -­‐0.40865661	   	  	  
	  1850.50	   -­‐1.38687837	   -­‐0.505575	   	  	  
	  1850.42	   -­‐1.57234188	   -­‐0.7034125	   	  	  
	  1850.33	   -­‐1.80466008	   -­‐0.8434	   	  	  
	  1850.25	   -­‐1.48924017	   -­‐1.0926875	   	  	  
	  1850.17	   -­‐0.93940682	   -­‐1.42576833	   	  	  
	  1850.08	   -­‐0.94957629	   -­‐1.2223775	   	  	  
	  1850.00	   -­‐0.95974577	   -­‐0.84884706	   	  	  
	  1849.92	   -­‐0.99901707	   -­‐0.41081176	   	  	  
	  1849.83	   -­‐1.05198335	   -­‐0.43237176	   	  	  
	  1849.75	   -­‐1.13166202	   -­‐0.36498588	   	  	  
	  1849.67	   -­‐1.26810247	   -­‐0.23572078	   	  	  
	  1849.58	   -­‐1.40454291	   -­‐0.53037412	   	  	  
	  1849.50	   -­‐1.72785414	   -­‐0.73064706	   	  	  
	  1849.42	   -­‐1.92919502	   -­‐0.83354706	   	  	  
	  1849.33	   -­‐1.85480442	   -­‐0.89530824	   	  	  
	  1849.25	   -­‐1.64233979	   -­‐0.90706824	   	  	  
	  1849.17	   -­‐1.3695757	   -­‐0.83192	   	  	  
	  1849.08	   -­‐1.20898276	   -­‐0.632	   	  	  
	  1849.00	   -­‐1.04838981	   -­‐0.4913851	   	  	  
	  1848.92	   -­‐0.91920318	   -­‐0.45185843	   	  	  
	  1848.83	   -­‐1.04208661	   -­‐0.37614824	   	  	  
	  1848.75	   -­‐1.36049274	   -­‐0.34842902	   	  	  
	  1848.67	   -­‐1.55888983	   -­‐0.44381569	   	  	  
	  1848.58	   -­‐1.56524578	   -­‐0.49956	   	  	  
	  1848.50	   -­‐1.65593912	   -­‐0.5669488	   	  	  
	  1848.42	   -­‐1.79980509	   -­‐0.7042272	   	  	  
	  1848.33	   -­‐2.04919654	   -­‐0.8415056	   	  	  
	  1848.25	   -­‐2.08753625	   -­‐0.912938	   	  	  
	  1848.17	   -­‐2.00926956	   -­‐0.7826568	   	  	  
	  1848.08	   -­‐1.51604757	   -­‐0.6523756	   	  	  
	  1848.00	   -­‐1.32674559	   -­‐0.49608	   	  	  
	  1847.92	   -­‐1.32291534	   -­‐0.25957333	   	  	  
	  1847.83	   -­‐1.38774609	   -­‐0.3012	   	  	  
	  1847.75	   -­‐1.45018667	   -­‐0.43566	   	  	  
	  1847.67	   -­‐1.54284723	   -­‐0.48825333	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1847.58	   -­‐1.91318746	   -­‐0.62703333	   	  	  
	  1847.50	   -­‐2.06029307	   -­‐0.83065008	   	  	  
	  1847.42	   -­‐2.19809795	   -­‐1.17079242	   	  	  
	  1847.33	   -­‐2.27513013	   -­‐1.41600014	   	  	  
	  1847.25	   -­‐2.29139029	   -­‐1.50174972	   	  	  
	  1847.17	   -­‐2.29716883	   -­‐1.60961286	   	  	  
	  1847.08	   -­‐2.05140613	   -­‐1.73080643	   	  	  
	  1847.00	   -­‐1.97971195	   -­‐1.539	   	  	  
	  1846.92	   -­‐2.00298866	   	  	   	  	  
	  1846.83	   -­‐1.98851126	   	  	   	  	  
	  1846.75	   -­‐1.78330445	   	  	   	  	  
	  1846.67	   -­‐1.71959384	   	  	   	  	  
	  1846.58	   -­‐1.97383112	   	  	   	  	  
	  1846.50	   -­‐2.14556137	   	  	   	  	  
	  1846.42	   -­‐2.44383007	   	  	   	  	  
	  1846.33	   -­‐2.53854436	   	  	   	  	  
	  1846.25	   -­‐2.21019334	   	  	   	  	  
	  1846.17	   -­‐1.44954235	   	  	   	  	  
	  1846.08	   -­‐1.43810169	   	  	   	  	  
	  1846.00	   -­‐1.42666103	   	  	   	  	  
	  1845.92	   -­‐1.41522033	   	  	   	  	  
	  1845.83	   -­‐1.40377962	   	  	   	  	  
	  1845.75	   -­‐1.41918684	   	  	   	  	  
	  1845.67	   -­‐1.49164434	   	  	   	  	  
	  1845.58	   -­‐1.56410184	   	  	   	  	  
	  1845.50	   -­‐2.00426808	   	  	   	  	  
	  1845.42	   -­‐2.28434152	   	  	   	  	  
	  1845.33	   -­‐2.19165814	   	  	   	  	  
	  1845.25	   -­‐1.95882804	   	  	   	  	  
	  1845.17	   -­‐1.66613534	   	  	   	  	  
	  1845.08	   -­‐1.51952518	   	  	   	  	  
	  1845.00	   -­‐1.37291501	   	  	   	  	  
	  1844.92	   -­‐1.22630485	   	  	   	  	  
	  1844.83	   -­‐1.17136164	   	  	   	  	  
	  1844.75	   -­‐1.2080848	   	  	   	  	  
	  1844.67	   -­‐1.24480796	   	  	   	  	  
	  1844.58	   -­‐1.28153113	   	  	   	  	  
	  1844.50	   -­‐1.50446374	   	  	   	  	  
	  1844.42	   -­‐1.78871584	   	  	   	  	  
	  1844.33	   -­‐1.76452008	   	  	   	  	  
	  1844.25	   -­‐1.58536593	   	  	   	  	  
	  1844.17	   -­‐1.62910701	   	  	   	  	  
	  1844.08	   -­‐1.35679063	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1844.00	   -­‐1.12993208	   	  	   	  	  
	  1843.92	   -­‐1.02597728	   	  	   	  	  
	  1843.83	   -­‐1.05479114	   	  	   	  	  
	  1843.75	   -­‐1.21637305	   	  	   	  	  
	  1843.67	   -­‐1.4018759	   	  	   	  	  
	  1843.58	   -­‐1.59622618	   	  	   	  	  
	  1843.50	   -­‐1.93238976	   	  	   	  	  
	  1843.42	   -­‐2.15895125	   	  	   	  	  
	  1843.33	   -­‐2.14004872	   	  	   	  	  
	  1843.25	   -­‐1.96773094	   	  	   	  	  
	  1843.17	   -­‐1.72532756	   	  	   	  	  
	  1843.08	   -­‐1.53970615	   	  	   	  	  
	  1843.00	   -­‐1.56908646	   	  	   	  	  
	  1842.92	   -­‐1.86459346	   	  	   	  	  
	  1842.83	   -­‐1.96840667	   	  	   	  	  
	  1842.75	   -­‐2.19215153	   	  	   	  	  
	  1842.67	   -­‐2.39909681	   	  	   	  	  
	  1842.58	   -­‐2.64031088	   	  	   	  	  
	  1842.50	   -­‐2.80063422	   	  	   	  	  
	  1842.42	   -­‐2.78543086	   	  	   	  	  
	  1842.33	   -­‐2.67567475	   	  	   	  	  
	  1842.25	   -­‐2.40595102	   	  	   	  	  
	  1842.17	   -­‐1.79085578	   	  	   	  	  
	  1842.08	   -­‐1.26225411	   	  	   	  	  
	  1842.00	   -­‐1.20121191	   	  	   	  	  
	  1841.92	   -­‐1.39524295	   	  	   	  	  
	  1841.83	   -­‐1.48775707	   	  	   	  	  
	  1841.75	   -­‐1.6082373	   	  	   	  	  
	  1841.67	   -­‐1.80377402	   	  	   	  	  
	  1841.58	   -­‐2.11168362	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APPENDIX V: Fiji and Tonga annual skeletal extension rate in mm/yr 
 	  	  
Age	  A.D.	   FVB1-­‐H4	   FVB2-­‐H1	   16F	  
2004	   12	  
	   	  2003	   17	  
	   	  2002	   21	  
	   	  2001	   23	  
	   	  2000	   16	   7	  
	  1999	   16	   8	  
	  1998	   13	   7	   14	  
1997	   7	   13	   15	  
1996	   11	   6	   12	  
1995	   14	   10	   18	  
1994	   10	   7	   11	  
1993	   13	   10	   19	  
1992	   11	   11	   13	  
1991	   14	   9	   13	  
1990	   14	   7	   10	  
1989	   12	   11	   15	  
1988	   14	   12	   19	  
1987	   14	   10	   14	  
1986	   12	   11	   12	  
1985	   16	   12	   14	  
1984	   12	   10	   16	  
1983	   16	   14	   14	  
1982	   18	   14	   16	  
1981	   18	   12	   9	  
1980	   18	   10	   15	  
1979	   18	   10	   20	  
1978	   12	   12	   16	  
1977	   8	   12	   18	  
1976	   16	   20	   28	  
1975	   12	   14	   16	  
1974	   12	   16	   16	  
1973	   14	   20	   22	  
1972	   12	   16	   6	  
1971	   14	   14	   15	  
1970	   12	   16	   10.5	  
1969	   12	   20	   12	  
1968	   12	   14	   10	  
1967	   12	   16	   16	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1966	   10	   14	   16	  
1965	   14	   18	   16	  
1964	   16	   22	   16	  
1963	   10	   18	   16	  
1962	   12	   20	   16	  
1961	   12	   18	   14	  
1960	   12	   18	   14	  
1959	   14	   16	   10	  
1958	   16	   24	   14	  
1957	   22	   26	   14	  
1956	   16	   18	   16	  
1955	   10	   24	   14	  
1954	   10	   16	   20	  
1953	   12	   22	   16	  
1952	   10	   28	   18	  
1951	   8	   22	   20	  
1950	   8	   22	   8	  
1949	   8	   16	   14	  
1948	   8	   14	   16	  
1947	   10	   20	   12	  
1946	   12	   16	   18	  
1945	   12	   18	   22	  
1944	   12	   12	   16	  
1943	   14	   18	   16	  
1942	   10	   22	   8	  
1941	   16	   24	   20	  
1940	   12	   14	   12	  
1939	   16	   14	   12	  
1938	   10	   16	   16	  
1937	   14	   20	   20	  
1936	   14	   18	   18	  
1935	   12	   16	   18	  
1934	   18	   18	   18	  
1933	   12	   16	   18	  
1932	   16	   16	   6	  
1931	   12	   18	   12	  
1930	   16	   20	   20	  
1929	   16	   22	   20	  
1928	   10	   20	   10	  
1927	   16	   20	   6	  
1926	   10	   16	   10	  
1925	   14	   22	   10	  
1924	   16	   14	   10	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1923	   12	   12	   12	  
1922	   16	   16	   12	  
1921	   16	   16	   12	  
1920	   18	   16	   12	  
1919	   12	   18	   14	  
1918	   14	   14	   14	  
1917	   18	   22	   16	  
1916	   12	   18	   12	  
1915	   12	   22	   16	  
1914	   14	   14	   12	  
1913	   14	   16	   16	  
1912	   12	   14	   8	  
1911	   16	   16	   16	  
1910	   14	   16	   12	  
1909	   16	   14	   14	  
1908	   20	   24	   16	  
1907	   22	   26	   12	  
1906	   12	   20	   12	  
1905	   10	  
	  
16	  
1904	   10	  
	  
16	  
1903	   12	  
	  
12	  
1902	   10	  
	  
16	  
1901	   12	  
	  
16	  
1900	   12	  
	   	  1899	   18	  
	   	  1898	   10	   14	  
	  1897	   12	   14	  
	  1896	   14	   20	  
	  1895	   14	   18	  
	  1894	   12	   18	  
	  1893	   18	   20	  
	  1892	   14	   16	  
	  1891	   12	   32	  
	  1890	   16	   16	  
	  1889	   12	   16	  
	  1888	   16	   14	  
	  1887	   20	   22	  
	  1886	   18	   18	  
	  1885	   16	   18	  
	  1884	   10	   22	  
	  1883	   16	   16	  
	  1882	   20	   28	  
	  1881	   18	   14	  
	  
195
1880	   16	   14	  
	  1879	   14	   16	  
	  1878	   10	   18	  
	  1877	   10	   14	  
	  1876	   12	   16	  
	  1875	   10	   16	  
	  1874	   14	   16	  
	  1873	   12	   16	  
	  1872	   14	   16	  
	  1871	   16	   14	  
	  1870	   16	   16	  
	  1869	   12	   14	  
	  1868	   10	   22	  
	  1867	   14	   18	  
	  1866	   14	   14	  
	  1865	   14	   16	  
	  1864	   10	   14	  
	  1863	   14	   16	  
	  1862	   18	   14	  
	  1861	   18	   18	  
	  1860	   16	   14	  
	  1859	   12	   14	  
	  1858	   14	   14	  
	  1857	   12	   14	  
	  1856	   18	   16	  
	  1855	   18	   24	  
	  1854	   18	   12	  
	  1853	   14	   14	  
	  1852	   12	   14	  
	  1851	   10	   14	  
	  1850	   12	   14	  
	  1849	   12	   14	  
	  1848	   14	   14	  
	  1847	   16	  
	   	  1846	   18	  
	   	  1845	   14	  
	   	  1844	   14	  
	   	  1843	   14	  
	   	  1842	   20	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APPENDIX VI: Fiji and Tonga X-radiographies and sampling paths (red lines) 
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